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PART I - ADMINISTRATIVE

Section 1.  General administrative information

Title of project

John Day Watershed Restoration

BPA project number: 9801800
Contract renewal date (mm/yyyy):              Multiple actions?

Business name of agency, institution or organization requesting funding
Confederated Tribes of the Warm Springs Reservation of Oregon

Business acronym (if appropriate) CTWSRO

Proposal contact person or principal investigator:
Name Shaun W. Robertson
Mailing Address P.O. Box 480
City, ST Zip Canyon City, OR 97820
Phone (541) 575-4212
Fax (541) 575-4212
Email address ctwsjdbo@eoni.com

NPPC Program Measure Number(s) which this project addresses
5.4D.8, 7.8H.2, 7.8G.2, 7.10, 10.2.C, 7.8.2

FWS/NMFS Biological Opinion Number(s) which this project addresses
          

Other planning document references
John Day Basin Water Optimization Projects, Phase III (BOR 1996); John Day River Water Conservation
Demonstration Project, Phase III, Planning Aid Memorandum (USFWS 1996); Stream Restoration
Program for the Upper Mainstem of the John Day River (BOR 1992); Upper John Day River Basin Master
Water Plan Working Paper (BOR 1990); Wy-Kan-Ush-Me Wa-Kush-Wit (CRITFC 1995).

Short description
Implement protection and restoration actions to improve water quality, water quantity, and fish habitat, and
eliminate passage barriers for anadromous and resident fish.

Target species
Spring chinook salmon, summer steelhead trout, pacific lamprey, redband trout, westslope cutthroat trout,
and bull trout.

Section 2.  Sorting and evaluation

Subbasin
John Day
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Evaluation Process Sort
CBFWA caucus Special evaluation process ISRP project type
Mark one or more

caucus
If your project fits either of these

processes, mark one or both Mark one or more categories
 Anadromous fish
 Resident fish
 Wildlife

 Multi-year (milestone-based
evaluation)

 Watershed project evaluation

 Watershed councils/model watersheds
 Information dissemination
 Operation & maintenance
 New construction
 Research & monitoring
 Implementation & management
 Wildlife habitat acquisitions

Section 3.  Relationships to other Bonneville projects

Umbrella / sub-proposal relationships.  List umbrella project first.
Project # Project title/description

                    
                    
                    
                    

Other dependent or critically-related projects
Project # Project title/description Nature of relationship

                              
                              
                              
                              

Section 4.  Objectives, tasks and schedules

Past accomplishments
Year Accomplishment Met biological objectives?
1995 Completion of Phase I implementation activities Eliminated passage barriers and

impediments, improved stream flow
through increased irrigation efficiencies,
improved water quality by lowering
irrigation return flow temperatures.

1996 Completion of Phase II implementation activities. Eliminated passage barriers and
impediments, improved stream flow
through increased irrigation efficiencies and
changed point of diversion.

1997 Completion of Phase III implementation
activities.

Eliminated passage barriers and
impediments, improved stream flow
through increased irrigation efficiencies and
improved water quality through warm-water
irrigation reuse.

1998 Completion of Phase IV implementation
activities.

Eliminated passage barriers and
impediments, improved stream flow
through increased efficiencies, upgraded
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conveyance systems, and changes in points
of diversion.

Objectives and tasks
Obj
1,2,3 Objective

Task
a,b,c Task

1 Increase in-season, stream flows through
a combination of irrigation efficiency,
riparian recovery, and other irrigation
facility upgrades.

a Smokey Creek Irrigation Reorganization:
replace three push-up dams with pumping
stations, replace the open conveyance
system with below ground mainline, and
convert from flood to sprinkler irrigation.

              b Mascall Irrigation Reorganization:  Reduce
water loss in the supply system by
upgrading the open ditches to a below-
ground pipe.

              c Kilpatrick Pipeline:  Reduce water loss
through the supply system by installing 450’
of pipe joining the north and south ditches
and increasing efficiencies by combining
two ditch systems and eliminating one
diversion.

              d Rudishauser Pumping Station:  Substitute
late season irrigation rights in a tributary
stream with water from the mainstem using
a pumping station and below-ground
conveyance system.

              e Mullin Diversion:  Replace the open
conveyance system with approximately
1400’ of buried mainline with risers,
wheelline, and handline to replace the
inefficient wild flood irrigation system.

              f Mullin Pumping Station and Irrigation
Reorganization:  Move point of diversion 2
1/2 miles closer to point of application,
thereby effectively leaving 5.75 cfs
instream for the additional length of stream.

              g All Projects (except return flow cooling):
Provide for diversion to legal rate and duty;
reduce water loss due to seepage and
spillage at the diversions and eliminate the
need for misappropriation of water due to
inefficiencies at the diversion point.

2 Improve water quality by reducing
stream bank instability, sedimentation,
and bedload movement from annual
construction of diversion dams.

a Smokey Creek (3), Rudishauser, and
Mullin:  Replace annually constructed
push-up diversions with pumping stations.

              b Mascall and St. Clair Diversions (2):
Replace annually constructed push-up dams
with permanent diversions.

              d Mascall, Kilpatrick, and Rudishauser:
Replace annually constructed irrigation
ditch crossings on tributary streams with
permanent crossings.
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              e Holmes Diversion:  Replace a push-up dam
constructed during low flow periods and
years with a permanent sill and lay flat
stanchions.

              f All Projects: reshape stream banks and
reseed; plant trees and shrubs where
necessary; rebuild riparian corridor fences
where appropriate.

3 Reduce or eliminate migratory delays
from passage impediments.

a Smokey Creek (3), Rudishauser, and
Mullin:  Replace annually constructed push-
up diversions with permanent pumping
stations.

              b Mascall, St. Clair (2):  Replace annually
constructed  push-up dams on the mainstem
with  permanent structures.

              c Kilpatrick Pipeline:  Retire a push-up dams
on a tributary stream, install an intake
structure in the north ditch, and pass the
pipeline underneath the tributary stream in a
permanent crossing.

              d Mascall, Kilpatrick, and Rudishauser:
Replace annually constructed irrigation
ditch crossings on tributary streams with
permanent crossings.

              e Holmes Diversion:  Replace a push-up
diversion constructed during low-flow and
low-water year periods with a permanent
sill and lay-flat stanchions.

4 Improve water quality by reducing water
temperatures of return flows and
eliminating mixing at stream-ditch
crossings.

a Mascall Irrigation Reorganization &
Kilpatrick Pipeline:  Replace annually
constructed irrigation ditch crossings on a
tributary streams with  permanent crossings
to eliminate mixing of warm irrigation
water with cooler tributary flows.

              b Ediger & Vidondo Return Flow Cooling:
Replace failing wooden return flow systems
with perforated, underground pipes to cool
return flows to river.

5 Improve riparian condition and extent
following removal of annual impacts to
streambanks.

a All Projects:  Shape streambanks, plant
grasses and shrubs, and rebuild existing
riparian corridor fences.

6 Implement annual monitoring program. a All Projects:  collect and analyze project
information data to evaluate effectiveness of
project construction and operation.
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Objective schedules and costs

Obj #
Start date
mm/yyyy

End date
mm/yyyy

Measureable biological
objective(s) Milestone

FY2000
Cost %

1 5/2000 12/2000 Enhanced stream flow,
reduced late-summer stream
temperatures.

Installation and
operation of project
facilities.

30.00%

2 7/2000 8/2000 Improved bank and
streambed stability.

Installation and
operation of project
facilities.

20.00%

3 7/2000 8/2000 Eliminated passage barriers
and reduced migratory
impediments.

Install and operation
of project facilities.

20.00%

4 5/2000 12/2000 Reduced stream and return
flow temperatures.

Installation and
operation of project
facilities.

20.00%

5 10/2000 12/2000 Improved riparian condition
and extent

Reestablishment of
stream bank
vegetation;
reconstructed
corridor fences.

10.00%

6 1/2000 12/2000 N/A Collected and
evaluated project
information

0.00%

Total 100.00%

Schedule constraints
The Oregon Department of Fish and Wildlife requires instream construction work to be completed between
July 15 and August 15 or 31 for John Day streams, depending on location.  Permitting and compliance can
require 3-4 months for completion.

Completion date
2001

Section 5.  Budget

FY99 project budget (BPA obligated): $215,756

FY2000 budget by line item

Item Note
% of
total FY2000

Personnel All personnel costs are covered in other
contracts.

%0 0

Fringe benefits None %0 0
Supplies, materials, non-
expendable property

          %15 66,900

Operations & maintenance All operations and maintence is the
responsibility of the landowner under
signed agreements.

%0 0

Capital acquisitions or
improvements (e.g. land,
buildings, major equip.)

Capitial equipment would include items
such as pumps, wheelines, handlines, etc.

%5 20,900

NEPA costs Planning and compliance is covered in %0 0
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other contracts.
Construction-related support All construction is implemented and

administered by the GSWCD; 10%
contingency.

%9 42,000

PIT tags # of tags:           %0 0
Travel           %0 0
Indirect costs           %0 0
Subcontractor The GSWCD is the sole contractor. %65 300,118
Other           %7 30,000

TOTAL BPA FY2000 BUDGET REQUEST $459,918

Cost sharing

Organization Item or service provided
% total project
cost (incl. BPA) Amount ($)

BPA Equipment, equipment rental,
supplies, subcontractor, and other

%44 459,918

Local Agencies Planning, design, compliance,
review, and other cost-share

%7 74,000

Landowners Labor, equipment, operations, and
maintenance

%4 41,000

                    %0           
Total project cost (including BPA portion) $1,034,836

Outyear costs
FY2001 FY02 FY03 FY04

Total budget                                         

Section 6.  References

Watershed? Reference
Anonymous. 1991. Integrated system plan for salmon and steelhead production in the
Columbia River basin.  Prepared by the agencies and Indian Tribes of the Columbia Basin
Fish and Wildlife Authority. CBFWA and Northwest Power Planning Council.
Anonymous. 1996. Wy-Kan-Ush-Mi Wa-Kish-Wit. The Columbia River anadromous fish
plan of the Nez Perce, Umatilla, Warm Springs and Yakama Tribes. Vol. I and II.
Beschta R.L., W.S. Platts, and B. Kaufmann. 1991. Field review of fish habitat improvement
projects in the Grande Ronde and John Day River basins of eastern Oregon. Oct. 1991. pp 52.
Boyd M. and D. Sturdevant. 1997. The scientific basis for Oregon’s stream temperature
standard: common questions and straight answers. Oregon Dept. of Env. Quality. pp 28.
Linday R.B., W.J. Knox, M.W. Flesher, B.J. Smith, E.A. Olsen, and L.S. Lutz. 1985. Study
of wild spring chinook salmon in the John Day River system. U.S. Dept. of Energy,
Bonneville Power Administration, Division of Fish and Wildlife. DOE/BP-39796-1.
Robertson S.W. and K. Delano. 1998. Holliday Ranch return flow cooling project, 1995-1998
monitoring report. Confederated Tribes of Warm Springs, John Day Basin Office. In Prep.
Robertson S.W. 1997. 1998 Interim consensus water quality monitoring plan. Confederated
Tribes of Warm Springs, John Day Basin Office. John Day, OR.
Robertson S.W. 1998. 1999 Interim consensus water quality monitoring plan. Confederated
Tribes of Warm Springs, John Day Basin Office. John Day, OR. In Prep.
Torgersen, C.E. 1996. Multiscale assessment of thermal patterns and the distribution of
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chinook salmon in the John Day River basin, Oregon. M.S. Thesis. Oregon State Univ. pp 99.
Bureau of Reclamation. 1994. Water conservation demonstration project, John Day basin,
Oregon. Pacific Northwest Region. Boise, ID. pp. 20.
U.S. Fish and Wildlife Service. 1996. John Day River water conservation demonstration
project, phase III, planning aid memorandum. Oregon State Office.
U.S. Fish and Wildlife Service. 1995. John Day River water conservation demonstration
project, phase II, planning aid memorandum. Oregon State Office.
U.S. Fish and Wildlife Service. 1998. John Day River water conservation demonstration
project, phase IV, planning aid memorandum. Oregon State Office.
U.S. Bureau of Reclamation. 1996. John Day basin water optimization projects, phase III.
Pacific Northwest Region…
U.S. Bureau of Reclamation. 1992. Stream restoration program for the upper mainstem of the
John Day river. Pacific Northwest Region. Boise, ID.
U.S. Bureau of Reclamation. 1990.  Upper John Day River basin master water plan working
paper. Pacific Northwest Region. Boise, ID.
Unterwegner T. and M. Gray. 1998. U.S. v Oregon John Day River status report: spring
chinook. Oregon Dept. of Fish and Wild. John Day District Office.
Oregon Water Resources Department. 1986. John Day River basin report. State of Oregon.
pp 263.
Oregon Water Resources Department. 1991. Stream restoration program for the Middle Fork
subbasin of the John Day River. State of Oregon. pp 30.
Unterwegner T. and M. Gray. 1998. U.S. v Oregon John Day River status report: summer
steelhead. Oregon Dept. of Fish and Wild. John Day District Office.
          

PART II - NARRATIVE

Section 7.  Abstract

7KH�SURSRVHG�SURMHFWV�DUH�LQWHQGHG�WR�LQFUHDVH�LQ�VHDVRQ�ULYHU�IORZV�WKURXJK�D�FRPELQDWLRQ�RI

LUULJDWLRQ�HIILFLHQF\�PHDVXUHV��UHGXFH�EDQN�LQVWDELOLW\��VHGLPHQWDWLRQ��EHGORDG�PRYHPHQW��DQG

VXPPHU�ZDWHU�WHPSHUDWXUHV�WKHUHE\�LPSURYLQJ�ZDWHU�TXDOLW\��UHGXFH�RU�HOLPLQDWH�PLJUDWRU\

GHOD\V�IURP�SDVVDJH�LPSHGLPHQWV��LPSURYH�ULSDULDQ�FRQGLWLRQ��DQG�LPSOHPHQW�DQ�DQQXDO

PRQLWRULQJ�SURJUDP�HYDOXDWLQJ�HDFK�RI�WKH�SURMHFWV���%3$
V�SURSRUWLRQ�RI�WKH�FRVW�VKDUH�IRU�WKLV

SURJUDP�LQ�WKH�SDVW�KDV�EHHQ�OHVV�WKDQ�������6LQFH�WKLV�SURMHFW�SURSRVDO�LV�EHLQJ�VXEPLWWHG�WZR

\HDUV�SULRU�WR�LPSOHPHQWDWLRQ��RQO\�����RI�WKH�SURMHFWHG�FRVWV�FRXOG�EH�VHFXUHG�IURP�RWKHU

VRXUFHV�DW�WKLV�HDUO\�GDWH���+RZHYHU��ZH�DQWLFLSDWH�VHFXULQJ�DGGLWLRQDO�FRVW�VKDUH�IXQGV�DV�ZH

DSSURDFK�)<������DQG�DUH�FXUUHQWO\�QHJRWLDWLQJ�ZLWK�WKH�%25�WR�SURFXUH�IXQGV�WKDW�ZRXOG�DJDLQ

UHGXFH�%3$
V�FRVW�VKDUH�SURSRUWLRQ�EHORZ�������,Q�DGGLWLRQ��WKLV�SURMHFW�GRHV�QRW�UHTXLUH

FRPSOHWH�IXQGLQJ�WR�EH�HIIHFWLYH���,I�WKH�IXQGLQJ�DPRXQW�LV�OHVV�WKDQ�SURSRVHG��LQGLYLGXDO�SURMHFWV

FDQ�EH�UHSULRULWL]HG�DQG�UHSURJUDPPHG�IRU�IXWXUH�\HDUV��RU�SRWHQWLDOO\�IXQGHG�IURP�RWKHU�VRXUFHV�

7KHVH�SURMHFWV�UHVSRQG�GLUHFWO\�WR��DQG�DUH�FRQVLVWHQW�ZLWK��WULEDO��VWDWH��DQG�IHGHUDO�JRDOV�DQG

REMHFWLYHV�ZLWKLQ�WKH�UHJLRQ
V�SODQV�DQG�SURJUDPV���3UHYLRXV�SURMHFWV�RI�WKHVH�W\SHV�KDYH

GHPRQVWUDWHG�VXFFHVV�LQ�DGGUHVVLQJ�OLPLWLQJ�IDFWRUV�LGHQWLILHG�IRU�VDOPRQLG�SURGXFWLRQ�LQ�WKH

EDVLQ���7KH\�IROORZ�FRPSUHKHQVLYH�DVVHVVPHQWV�RI�WKH�ZDWHUVKHG�DQG�GHWDLOHG�VWUHDP�UHVWRUDWLRQ

SODQ���7KH�EHQHILWV�DUH�WR�HQWLUHO\�ZLOG�VWRFNV�DQG�DVVRFLDWHG�KDELWDWV�

(DFK�SURMHFW�XWLOL]HV�VWDQGDUG�GHVLJQ�FULWHULD��DQG�ZHUH�VHOHFWHG�XVLQJ�DQ�LQWHUDJHQF\�HYDOXDWLRQ

DQG�SULRULWL]DWLRQ�SURFHVV���7KH�HIIHFWV�RI�YDU\LQJ�SURMHFW�LPSOHPHQWDWLRQ�VFHQDULRV�RQ�ULYHU�IORZV

DQG�VWUHDP�WHPSHUDWXUHV�KDYH�EHHQ�DQDO\]HG�WKURXJK�VWXGLHV�RI�WKH�EDVLQ�K\GURORJ\���+\GURORJLF

DQG�WHPSHUDWXUH�PRGHOV�ZHUH�SUHSDUHG�IRU�WKH�PDLQVWHP�WR�DVVLVW�LQ�WKH�HYDOXDWLRQ���7KH�HIIHFWV
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RI�LQGLYLGXDO�SURMHFWV�ZHUH�DOVR�DVVHVVHG�IRU�LPSDFWV�RQ�VWUHDP�IORZ��WHUPSHUDWXUH��VHGLPHQW�

DQG�RWKHU�UHVRXUFHV�

7KHVH�SURMHFWV�ZLOO�EH�LQFRUSRUDWHG�LQWR�DQ�DQQXDO�PRQLWRULQJ�SODQ�WKDW�IROORZV�VWDQGDUG�PHWKRGV

IRU�WKH�H[DPLQDWLRQ�RI�ZDWHU�DQG�ZDWHU�TXDOLW\���&KDQQHO�DQG�ULSDULDQ�VXUYH\V�ZLOO�IROORZ�VWDQGDUG

PHWKRGV�RI�DVVHVVPHQW���,Q�DGGLWLRQ�WR�WKH�VLWH�VSHFLILF�UHVWRUDWLRQ�REMHFWLYHV��WKH�ORQJ�WHUP

UHVWRUDWLRQ�QHHGV�RI�WKH�EDVLQ�ZLOO�EH�HYDOXDWHG�ZLWK�UHVSHFW�WR�SURMHFW�DFKLHYHPHQW�RI�ELRORJLFDO

JRDOV�

Section 8.  Project description

a. Technical and/or scientific background

352%/(0�%$&.*5281'���6DOPRQLG�LVVXHV�LQ�WKH�-RKQ�'D\�EDVLQ�DUH�YDULHG�DQG�FRPSOH[��DV�LQ

RWKHU�ULYHU�V\VWHPV���+RZHYHU��PXFK�RI�WKH�FXUUHQW�OLPLWDWLRQ�RQ�DQDGURPRXV�DQG�UHVLGHQW�FROG�

ZDWHU�SURGXFWLRQ�LV�UHODWHG�WR�KDELWDW�FRQGLWLRQ���+DELWDW�LVVXHV�KDYH�EHHQ�H[WHQVLYHO\�VWXGLHG

RYHU�WKH�ODVW�WKLUW\�\HDUV�DQG�DUH�GHWDLOHG�LQ�QXPHURXV�UHSRUWV��ZDWHUVKHG�DVVHVVPHQWV�

PDQDJHPHQW�SODQV��DQG�RWKHU�VLPLODU�GRFXPHQWV���7KH�7ULEHV��2UHJRQ�'HSDUWPHQW�RI�)LVK�DQG

:LOGOLIH��2'):���2UHJRQ�:DWHU�5HVRXUFHV�'HSDUWPHQW��2:5'���1RUWKZHVW�3RZHU�3ODQQLQJ

&RXQFLO��133&���%RQQHYLOOH�3RZHU�$GPLQVWUDWLRQ��%3$���%XUHDX�RI�5HFODPDWLRQ��%25���2UHJRQ

6WDWH�8QLYHUVLW\��268���DQG�PDQ\�RWKHUV�KDYH�FRQGXFWHG�DVVHVVPHQWV�DQG�UHVHDUFK��SUHSDUHG

PDQDJHPHQW�SODQV��RU�LPSOHPHQWHG�UHVWRUDWLRQ�DFWLYLWLHV�LQ�UHVSRQVH�WR�LGHQWLILHG�RU�VXVSHFWHG

LVVXHV���7KH�7ULEHV��LQ�9ROXPH�,,�RI�WKH�6SLULW�RI�WKH�6DOPRQ��SODQ��$QRQ\PRXV��������VXPPDUL]H

WKH�IROORZLQJ�SUREOHPV�LQ�WKH�EDVLQ�

5LSDULDQ�KDELWDW�GHJUDGDWLRQ�LV�WKH�PRVW�VHULRXV�KDELWDW�SUREOHP�LQ�WKH�-RKQ�'D\�5LYHU

%DVLQ�ZLWK�DSSUR[LPDWHO\�����GHJUDGHG�VWUHDP�PLOHV�LGHQWLILHG���'HJUDGHG�ILVK�KDELWDW�LQ

WKH�>EDVLQ@�LV�D�UHVXOW�RI�ORZ�ZLQWHU�ZDWHU�WHPSHUDWXUH��KLJK�VSULQJ�IORZV��GHSUHVVVHG

EHDYHU�SRSXODWLRQV��DFFHOHUDWHG�VWUHDPEDQN�HURVLRQ��H[FHVVLYH�VWUHDP�VHGLPHQWDWLRQ�DQG

UHGXFHG�LQVWUHDP�FRYHU���7KH�EDVLQ
V�DELOLW\�WR�QDWXUDOO\�UHSDLU�LWVHOI�IURP�ULSDULDQ�KDELWDW

GHJUDGDWLRQ�DQG�RWKHU�LPSDFWV�LV�VORZ�LQ�WKH�-RKQ�'D\
V�VHPLDULG�HQYLURQPHQW�DQG�VRPH

DUHDV�DUH�DGYHUVHO\�DIIHFWHG�E\�DFWLYLWLHV�ZKLFK�FHDVHG�ORQJ�DJR���,Q�RWKHU�FDVHV��SRRU

PDQDJHPHQW�SUDFWLFHV�FRQWLQXH�DQG�SUREOHPV�DUH�HVFDODWLQJ���$V�VRLO�HURVLRQ�LQFUHDVH�

IORRGLQJ�RFFXUV�DQG�VWUHDPEDQNV�HURGH�DZD\��GHJUDGLQJ�KDELWDW�TXDOLW\���,Q�PDQ\

WULEXWDU\�VWUHDPV��H[FHVVLYH�ZDWHU�YROXPHV�DUH�GHHSHQLQJ�FKDQQHOV��WKXV�ORZHULQJ�ZDWHU

WDEOHV�LQ�WKH�LPPHGLDWH�SUR[LPLW\�>LQWHUQDO�FLWDWLRQ�RPPLWWHG@���6XFK�ORVV�RI�KDELWDW

TXDQWLW\�DQG�TXDOLW\��PDQDJHUV�EHOLHYH�LPSURYHG�LUULJDWLRQ�V\VWHPV�DORQJ�ZLWK�UHVRWUDWLRQ

RI�WKH�XSODQGV�DQG�ULSDULDQ�V\VWHPV�ZRXOG�SURYLGH�WKH�JUHDWHVW�ORQJ�WHUP�QDWXUDO

EHQHILWV�IRU�ILVK�DQG�LPSURYH�ODWH�VHDVRQ�VWUHDP�IORZ�DV�ZHOO�

2WKHU�UHVHDUFK�DQG�DVVHVVPHQWV��VXFK�DV�WKH�2'):�VSULQJ�FKLQRRN�VWXG\��/LQGVD\�HW��DO�������

DQG�WKH�268�PXOWL�\HDU�UHVHDUFK�SURMHFW��LGHQWLI\�VLPLODU�SUREOHPV���7KH�,QWHJUDWHG�6\VWHP�3ODQ

�$QRQ\PRXV�������VXPPDUL]HV�VSULQJ�FKLQRRN�VDOPRQ�SURGXFWLRQ�LVVXHV�DV�IROORZV�

/LPLWLQJ�IDFWRUV�RQ�WKH�-RKQ�'D\�LQFOXGH�D�QXPEHU�RI�KDELWDW�RULHQWHG�SUREOHPV�

3DVVDJH�DQG�VSDZQLQJ�LV�OLPLWHG�GXULQJ�ORZ�ZDWHU�\HDUV�GXH�WR�QDWXUDO�IORZ�FRQGLWLRQ�

EXW�IXUWKHU�DJJUDYDWHG�E\�ZDWHU�ZLWKGUDZDOV���7KLV�LQYRNHV�KLJK�WHPSHUDWXUHV�LQ�FHUWDLQ

DUHDV�WKDW�IXUWKHU�UHVWULFW�VSDZQLQJ�

,Q�UHVSRQVH�WR�LGHQWLILHG�LVVXHV�DQG�UHFRPPHQGHG�UHVWRUDWLRQ�DFWLRQV��WKH�EDVLQ¶V�SULQFLSDO

PDQDJHPHQW�DJHQFLHV�KDYH�GHYHORSHG�DQG�LPSOHPHQWHG�ERWK�DFWLYH�DQG�SDVVLYH�UHVWRUDWLRQ

SURJUDPV���7KHLU�HIIRUWV�KDYH�IRFXVHG�SULPDULO\�RQ�LPSURYHPHQWV�LQ�LQVWUHDP�DQG�ULSDULDQ

KDELWDW��ZDWHU�TXDOLW\�DQG�TXDQWLW\��DQG�FKDQQHO�VWDELOL]DWLRQ��(DFK�LQGLYLGXDO�PDQDJHPHQW�RU
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SURMHFW�SODQ�LV�JHQHUDOO\�LQWHJUDWHG�LQWR�FRPSUHKHQVLYH��SURJUDPPDWLF�PDQDJHPHQW�GRFXPHQWV�

3URMHFW�HIIRUWV�UHO\�DQG�EXLOG�DGDSWDWLYHO\�XSRQ�SUHYLRXV�DQG�RQJRLQJ�DFWLYLWLHV���7KH�UHVWRUDWLRQ

SURJUDP�DSSHDUV�WR�KDYH�UHVXOWHG�LQ�VRPH�VLJQLILFDQW�VXFFHVVHV��LQ�SDUWLFXODU�ZLWK�VSDZQLQJ�DQG

UHDULQJ�RI�VSULQJ�FKLQRRN�RQ�SULYDWH�ODQGV�

7KH�-RKQ�'D\�%DVLQ�:DWHUVKHG�5HVWRUDWLRQ�SURJUDP�LV�D�UHVXOW�RI�D�ORQJ�WHUP�VWXG\�DQG�SODQQLQJ

SURFHVV�WR�GHYHORS�D�FRPSUHKHQVLYH�VXLWH�RI�SURMHFWV�WKDW�DGGUHVVHV�QRW�RQO\�LGHQWLILHG�LVVXHV

DVVRFLDWHG�ZLWK�SURGXFWLRQ��EXW�DOVR�JDSV�LQ�RQJRLQJ�DJHQF\�UHVWRUDWLRQ�HIIRUWV���$�WKRURXJK

GHVFULSWLRQ�RI�WKH�SODQQLQJ�SURFHVV��SURMHFW�KLVWRU\��DQG�DFFRPSOLVKPHQWV�LV�GHWDLOHG�LQ�WKH

3URMHFW�+LVWRU\�VHFWLRQ�EHORZ�

352'8&7,21�%$&.*5281'���2YHU�WKH�ODVW����\HDUV��VSULQJ�FKLQRRN�SURGXFWLRQ�KDV�EHHQ�RQ�DQ

XSZDUG�WUHQG�RYHUDOO�LQ�WKH�-RKQ�'D\��ZLWK�����RI�WKH�ODVW�WHQ�\HDU¶V�VSDZQHU�UHFUXLW�UDWLRV

DERYH�UHSODFHPHQW���+DELWDW�DV�D�ZKROH�LV�LPSURYLQJ��SDUWLFXODUO\�LQ�WKH�XSSHU�PDLQVWHP�DQG

0LGGOH�)RUN��ZKHUH�UHVWRUDWLRQ�DFWLYLWLHV�KDYH�EHHQ�LQWHQVH���7KH�FRPELQDWLRQ�RI�FRUULGRU�IHQFLQJ

DQG�LPSURYHG�LUULJDWLRQ�PDQDJHPHQW�KDV�UHVXOWHG�LQ�VLJQLILFDQW�VKDGH�LQFUHDVHV��VWDELOL]HG�EDQNV�

GHFUHDVHG�ZDWHU�WHPSHUDWXUHV�DQG�H[WHQGHG�MXYHQLOH�UHDULQJ��8QWHUZHJQHU�DQG�*UD\�������

$OWKRXJK�VWHHOKHDG�EDVLQZLGH�DUH�RQ�D�GRZQZDUG�WUHQG��WKHUH�DUH�D�QXPEHU�RI�SRVLWLYH�DVSHFWV

WR�WKLV�WUHQG��ZLWK�UHVSHFW�WR�D�UHVWRUDWLRQ�SURJUDP���7KH�1RUWK�)RUN�DQG�XSSHU�PDLQVWHP

SRSXODWLRQV�DUH�FXUUHQWO\�WKH�PRVW�UREXVW��DV�QRWHG�DERYH��WKH�XSSHU�PDLQVWHP�KDV�EHHQ�D�IRFXV

RI�SUHYLRXV�KDELWDW�UHVWRUDWLRQ�DFWLYLWLHV����3DVVDJH�LPSURYHPHQW�SURMHFWV�RQ�VHYHUDO�WULEXWDULHV

KDYH�LQFUHDVHG�SRWHQWLDO�VSDZQLQJ�DQG�UHDULQJ�KDELWDW�E\�DOPRVW�����PLOHV���5HFHQW�GHFOLQHV�LQ

DEXQGDQFH�KDYH�EHHQ�DWWULEXWHG�WR�SRRU�RFHDQ�FRQGLWLRQV�DQG�D�GHFUHDVH�LQ�VPROW�WR�DGXOW

VXUYLYDO��&KLOFRWH���������'XH�WR�WKHLU�VSDZQLQJ�DQG�UHDULQJ�SULPDULO\�LQ�VPDOOHU�EDVLQ�WULEXWDULHV�

VWHHOKHDG�DUH�PRUH�KHDYLO\�LQIOXHQFHG�E\�FKDQJHV�LQ�KDELWDW��8QWHUZHJQHU�DQG�*UD\���������7KH

FXUUHQW�-RKQ�'D\�VWHHOKHDG�SRSXODWLRQ��HYHQ�WKRXJK�ORZHU�WKDQ�KLVWRULF�SURGXFWLRQ��LV�VHOI�

VXVWDLQLQJ�DQG�FDSDEOH�RI�UHVSRQGLQJ�WR�PRUH�IDYRUDEOH�HQYLURQPHQWDO�FRQGLWLRQV�

,PSURYHPHQWV�LQ�WULEXWDU\�KDELWDW��IORZ��DQG�SDVVDJH��DV�WKLV�SURMHFW�SURSRVHV���LV�DQWLFLSDWHG�WR

SRVLWLYHO\�HIIHFW�VWHHOKHDG�SURGXFWLRQ�

 5(63216(�72�,'(17,),('�352%/(06���7KH�FRPSUHKHQVLYH�ZDWHUVKHG�DVVHVVPHQW�IRU�WKH�-RKQ

'D\�LGHQWLILHG�D�SULPDU\�QHHG�WR�LQFUHDVH�ODWH�VHDVRQ�IORZV��ZKLFK�DUH�RIWHQ�EHORZ����FIV��LQ

SULPDU\�VSDZQLQJ�DQG�UHDULQJ�KDELWDW��DSSUR[LPDWHO\����FIV�OHVV�WKDQ�ZKDW�LV�QHHGHG���%25

��������$FFRPSDQ\LQJ�WKLV�REMHFWLYH��ZDV�D�QHHG�WR�ORZHU�VXPPHU�ZDWHU�WHPSHUDWXUHV�ZLWKLQ�WKH

VDPH�JHQHUDO�ORFDWLRQV��$OWKRXJK�ZDWHU�WHPSHUDWXUHV�DUH�JUHDWO\�DIIHFWHG�E\�WKH�QDWXUH�DQG

H[WHQW�RI�ULSDULDQ�YHJHWDWLRQ��VWUHDP�IORZ�PDJQLWXGH�LV�SRWHQWLDOO\�WKH�PRVW�VLJQLILFDQW�VWUHDP

SDUDPHWHU�OHDGLQJ�WR�VWUHDP�WHPSHUDWXUH�FKDQJH��%R\G�DQG�6WXUGHYDQW��������,Q�DGGLWLRQ��WKH

����²�����VSULQJ�FKLQRRN�VWXG\��/LQGVD\�HW��DO��������LGHQWLILHG�KDELWDW�OLPLWDWLRQV�LQ�WKH

PDLQVWHP�DV�D�FDXVH�RI�GHSUHVVHG�SURGXFWLRQ�DQG�VSHFLILFDOO\�QRWHG�DUHDV�RI�VXLWDEOH�KDELWDW�WKDW

ZHUH�FXUUHQWO\�XQRFFXSLHG�GXH�WR�DIIHFWV�IURP�ZDWHU�ZLWKGUDZDOV�

 
 7KH�2'):��*6:&'��DQG�15&6�KDYH�WDNHQ�WKH�OHDG�RQ�SULYDWH�ODQGV�WR�UHVWRUH�DQG�SURWHFW

ULSDULDQ�DQG�LQVWUHDP�KDELWDW���+RZHYHU��WKHLU�SURJUDPV�GLG�QRW�IRFXV�RQ�LPSURYLQJ�IORZ

FRQGLWLRQV�GLUHFWO\���7R�DGGUHVV�WKLV�GHILFLHQF\��WKH�LQWHUDJHQF\�WHDP�SURSRVHG�WR�LGHQWLI\

SURMHFWV�ZKLFK�HQFRPSDVVHG�FULWLFDO�VSDZQLQJ�DQG�UHDULQJ�DUHDV��DQG�VRPH�PLJUDWLRQ�FRRULGRUV

WR�WKHVH�DUHDV��ZKLFK�ZRXOG�HQKDQFH�ODWH�VHDVRQ�IORZ�FRQGLWLRQV�DQG�ZDWHU�WHPSHUDWXUHV�

3URMHFWV�ZHUH�DOVR�VHOHFWHG�ZKLFK�ZRXOG�HLWKHU�KDYH�PXOWLSOH�EHQHILWV�WR�UHVLGHQW�ILVK��ULSDULDQ��RU

RWKHU�LPSRUWDQW�UHVRXUFHV�RU�FRXOG�EH�GHVLJQHG�WR�FDSWXUH�WKHVH�EHQHILWV���,Q�DGGLWLRQ��ZH�ZHUH

LQWHUHVWHG�LQ�SURPRWLQJ�SURMHFWV�WKDW�ZHUH�ZLWKLQ�DUHDV�SUHYLRXVO\�HQKDQFHG�E\�RWKHU�DJHQF\

SURJUDPV��VXFK�DV�ULSDULDQ�FRRULGRU�IHQFLQJ�RU�LQVWUHDP�KDELWDW�UHVWRUDWLRQ��D�PRUH�WKRURXJK

GLVFXVVLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKLV�UHVWRUDWLRQ�SURJUDP�DQG�RWKHU�DJHQF\�HIIRUWV�LV

GLVFXVVHG�EHORZ�LQ�5HODWLRQVKLSV�WR�RWKHU�SURMHFWV��
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 &RQFHSWXDO�SURMHFWV�ZHUH�HYDOXDWHG�DQG�PRGHOHG�E\�WKH�LQWHUDJHQF\�WHDP�ZRUNLQJ�RQ�WKH�ZDWHU

RSWLPL]DWLRQ�VWXG\���(YDOXDWLRQV�RI�FRPSOHWHG�GHPRQVWUDWLRQ�SURMHFWV�SURYLGHG�DGGLWLRQDO

LQIRUPDWLRQ�UHJDUGLQJ�UHVRXUFH�UHVSRQVH�DQG�UHVXOWV��GLVFXVVLRQ�RI�SDVW�DFKLHYHPHQWV�LV�LQFOXGHG

LQ�WKH�VHFWLRQ�3URMHFW�KLVWRU\��EHORZ����,Q�DGGLWLRQ��WKH�86',�)LVK�DQG�:LOGOLIH�6HUYLFH�KDV

HYDOXDWHG�WKH�FRQVWUXFWLRQ�SURMHFWV�IURP������WKURXJK�������ZKLFK�ZHUH�SHUPDQHQW�GLYHUVLRQV�

SXPSLQJ�VWDWLRQV��UHWXUQ�IORZ�FRROLQJ�SURMHFWV��LUULJDWLRQ�VWUHDP�FURVVLQJV��DQG�LQILOWUDWLRQ

JDOOHULHV�VLPLODU�WR�WKH�SURSRVHG�SURMHFWV���7KH\�FRQFOXGH�WKDW�UHGXFLQJ�GLYHUVLRQ�UHTXLUHPHQWV

DQG�UHGXFLQJ�ZDUP�ZDWHU�UHWXUQ�IORZV��ZLOO�LQFUHDVH�MXYHQLOH�UHDULQJ�DGXOW�KROGLQJ�VXUYLYDO��8�6�

)LVK�DQG�:LOGOLIH�6HUYLFH�������DQG�SURYLGH�³VLJQLILFDQW�EHQHILWV�WR�VSULQJ�FKLQRRN�VDOPRQ�

VXPPHU�VWHHOKHDG��DQG�UHVLGHQW�VSHFLHV´��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH���������)XUWKHU��WKH\

FRQFOXGH�WKDW�ZLWKRXW�WKH�SURMHFWV��DGYHUVH�LPSDFWV�RQ�ILVK�DQG�ZLOGOLIH�UHVRXUFHV��GHVWUXFWLRQ�RI

ULSDULDQ�YHJHWDWLRQ��GHVWDELOL]HG�VWUHDPEDQNV��UHPRYDO�RI�LQYHUWHEUDWHV�DQG�RWKHU�DTXDWLF

OLIHIRUPV��LQFUHDVHG�WXUELGLW\��VLOWDWLRQ��DQG�PLJUDWRU\�EDUULHUV�ZLOO�FRQWLQXH��8�6��)LVK�DQG�:LOGOLIH

6HUYLFH���������7KHLU�FRQFOXVLRQV�ZHUH�HVVHQWLDOO\�WKH�VDPH�DV�WKRVH�WKDW�WKH�DJHQFLHV�DQG�7ULEHV

UHDFKHG�GXULQJ�WKH�SURSRVDO�DQG�GHVLJQ�SKDVH�RI�WKH�SURMHFWV�DQG�GXULQJ�WKH�ZDWHU�RSWLPL]DWLRQ

VWXG\�

 
 $17,&,3$7('�%(1(),76��$�GHWDLOHG�GHVFULSWLRQ�RI�WKH�SURMHFW�REMHFWLYHV�LV�LQ�3URSRVDO�REMHFWLYHV
DQG�D�GLVFXVVLRQ�RI�WKH�UHDOL]HG�EHQHILWV�RI�SDVW�SURMHFWV�LV�FRQWDLQHG�LQ�WKH�3URMHFW�KLVWRU\

VHFWLRQ��EHORZ���7KH�IROORZLQJ�GLVFXVVLRQ�GHVFULEHV�WKH�JHQHUDO�EHQHILWV�DVVRFLDWHG�ZLWK�WKH

RYHUDO�UHVWRUDWLRQ�SURJUDP�RQJRLQJ�LQ�WKH�EDVLQ�

 
 7KH�UHVWRUDWLRQ�HIIRUW�LQ�WKH�XSSHU�EDVLQ�KDV�EHHQ�RQJRLQJ�IRU�RYHU�WHQ�\HDUV���(DFK�QHZO\
SURSRVHG�SURMHFW�LV�YLHZHG�DV�D�LQWHJUDO�SDUW�RI�WKH�RYHUDOO�ZDWHUVKHG�HIIRUW��FRQWULEXWLQJ�WR�WKH

JUHDWHU��SRVLWLYH�FXPPXODWLYH�EHQHILW�RI�LQFUHDVHG�ODWH�VXPPHU�IORZ��UHGXFHG�VHGLPHQWDWLRQ�

ORZHUHG�ZDWHU�WHPSHUDWXUH��DQG�LPSURYHG�ULSDULDQ�FRQGLWLRQ��ZLWKLQ�DUHDV�RI�LPSRUWDQFH�IRU

VDOPRQLG�SURGXFWLRQ���7KURXJK�H[SHULHQFH�ZLWK�SDVW�SURMHFWV��ZH�KDYH�VKRZQ�WKDW�UHGXFHG

GLYHUVLRQ�DPRXQWV��DQG�WKHUHIRUH�LPSURYHG�IORZ�FRQGLWLRQV��UHPDLQ�LQVWUHDP�DW�OHDVW�GRZQ�WR�WKH

QH[W�GLYHUVLRQ��ZKLFK�LQ�PDQ\�FDVHV�LV�WZR�WR�WKUHH�PLOHV��RU�PRUH��GRZQVWUHDP�RI�WKH�SURMHFW�

,PSURYHG�WHPSHUDWXUH�FRQGLWLRQV�DUH�KLJKO\�GHSHQGHQW�RQ�D�QXPEHU�RI�RWKHU�IDFWRUV�DQG�YDU\

EHWZHHQ�SURMHFWV���+RZHYHU��WKH�FRPELQDWLRQ�RI�ERWK�EHQHILFLDO�HIIHFWV�FDQ�UHVXOW�LQ�VLJQLILFDQW

EHQHILWV�ZKHQ�WKH�SURMHFW�DUHD�HQFRPSDVVHV�FULWLFDO�VSDZQLQJ��UHDULQJ�DQG�PLJUDWRU\�DUHDV��DV

WKHVH�GR���6LQFH�WKH�SURMHFWV�DUH�LQWHJUDWHG�DFURVV�WKH�ZDWHUVKHG��ZRUN�JHQHUDOO\�SURJUHVVHV

IURP�ORFDWLRQ�WR�ORFDWLRQ�ZKLFK�PRVW�JUHDWO\�EHQHILWV�D�ODUJH�KDELWDW�IHDWXUH��H�J��VSDZQLQJ

JURXQG��RU�VWUHDP�UHDFK���)RU�H[DPSOH��DFWLYLWLHV�PD\�SURJUHVV�IURP�XSVWUHDP�WR�GRZQVWUHDP�DW

HDFK�SRLQW�RI�GLYHUVLRQ�ZLWKLQ�D�JLYHQ�SURMHFW�DUHD�WR�HIIHFWLYHO\�PD[LPL]H�ZDWHU�VDYLQJV�DORQJ�D

ORQJHU�UHDFK�RI�VWUHDP�

 
 7KH�JUHDWHVW�GHPRQVWUDWLRQ�RI�WKH�XVH�RI�HIIHFWLYH�VFLHQWLILF�SULQFLSOHV�LQ�GHVLJQLQJ�HDFK�SURMHFW

DQG�LQ�HIIHFWLYH�G\QDPLF�PDQDJHPHQW��LV�LQ�WKH�ELRORJLFDO�UHVSRQVH�IROORZLQJ�SURMHFW

LPSOHPHQWDWLRQ��HYDOXDWLRQ�RI�WKDW�UHVSRQVH��DQG�PRGLIFDWLRQ�RI�IXWXUH�SURMHFWV�WR�HQKDQFH

SRVLWLYH�EHQHILWV���7KH�UHVXOWV�RI�PRQLWRULQJ�RQ�SUHYLRXV�SURMHFWV�KDV�FKDUDFWHUL]HG�D�UHGXFWLRQ�LQ

GLYHUVLRQ�UDWHV��ORZHULQJ�RI�VWUHDP�WHPSHUDWXUHV��UHGXFHG�SDVVDJH�LPSDLUPHQW��LQFUHDVHG�EDQN

VWDELOLW\��DQG�LPSURYHG�ULSDULDQ�FRQGLWLRQ���5HVWRUDWLRQ�DFWLRQV�PD\�KDYH�FRQWULEXWHG�WR�WKH

RYHUDOO�LPSURYHPHQW�LQ�KDELWDW�FRQGLWLRQ�DQG�LQFUHDVHG�UHWXUQV�RI�VSULQJ�FKLQRRN���7KHVH�SURMHFWV

DUH�WKH�UHVXOW�RI�RYHU�VL[�\HDUV�RI�LQWHQVLYH�VWXG\�E\�WKH�%XUHDX�RI�5HFODPDWLRQ��7ULEHV��2UHJRQ

'HSDUWPHQW�RI�)LVK�DQG�:LOGOLIH��1DWXUDO�5HVRXUFH�&RQVHUYDWLRQ�6HUYLFH��2UHJRQ�'HSDUWPHQW�RI

)LVK�DQG�:LOGOLIH�DQG�RWKHUV���7KH�FXPPXODWLYH�HIIHFWV�RI�ORQJ�WHUP�LPSOHPHQWDWLRQ�DQG

RSHUDWLRQ�KDYH�EHHQ�PRGHOHG��DQDO\]HG��DQG�HYDOXDWHG�E\�QXPHURXV�DJHQFLHV���3URMHFW�GHVLJQ

DQG�PRQLWRULQJ�SURFHGXUHV�DUH�IXUWKHU�HYDOXDWHG�E\�DQ�LQWHUDJHQF\�WHDP�RI�SURIHVVLRQDOV�ZLWKLQ

WKH�EDVLQ�DQG�UHJLRQ���7KH�SURMHFWV�DUH�EHLQJ�SURSRVHG�DV�WKH�EHVW��JLYHQ�WKH�FXUUHQW�H[WHQW�RI

VFLHQWLILF�NQRZOHGJH��PHWKRGV�WR�DFKLHYH�DFFRPSOLVKDEOH�REMHFWLYHV�ZLWK�UHJDUGV�WR�IORZ
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HQKDQFHPHQW�

 
,Q�DGGLWLRQ��HDFK�SURMHFW�LV�D�SHUPDQHQW�LQVWDOODWLRQ�RI�D�SURMHFW�VWUXFWXUH���7KH�ODQGRZQHU

DFFHSWV�DOO�UHVSRQVLELOLW\�IRU�RSHUDWLRQV�DQG�PDLQWHQDQFH���6LQFH�WKHVH�SURMHFWV�DUH�XVXDOO\�WKH

RQO\�DYDLODEOH�PHDQV�IRU�GLYHUVLRQ��FRQYH\DQFH��RU�DSSOLFDWLRQ��ZH�DVVHUW�WKDW�WKH\�ZLOO�UHPDLQ�D

SHUPDQHQW�IL[WXUH�RI�WKH�UDQFK�RSHUDWLRQV���&RQVHTXHQWO\��WKH�EHQHILWV�RI�WKH�SURMHFW�DUH

DQWLFLSDWHG�WR�ODVW�DV�ORQJ�DV�WKH�VWUXFWXUH�LV�LQ�SODFH��ZKLFK�VKRXOG�EH�DV�ORQJ�DV�D�DFWLYH

DJULFXOWXUDO�RSHUDWLRQ�LV�YLDEOH�

 352-(&7�6(/(&7,21�%$&.*5281'���(DFK�SURMHFW�LV�VHOHFWHG�IURP�D�UDQJH�RI�FRQVWUXFWLRQ

DOWHUQDWLYHV���)RU�H[DPSOH��ZKHQ�FRQVLGHULQJ�DOWHUQDWLYHV�WR�SXVK�XS�GLYHUVLRQV��D�ZLGH�UDQJH�RI

VWUXFWXUHV�DUH�HYDOXDWHG���7KHVH�PD\�LQFOXGH�PDMRU�RU�PLQRU�VWUXFWXUHV�VXFK�DV�LQVWDOODWLRQ�RI�D

SHUPDQHQW�GLYHUVLRQ��SXPSLQJ�VWDWLRQ��HOHFWULFDO�RU�LQWHUQDO�FRPEXVWLRQ���RU�DQ�LQILOWUDWLRQ�JDOOHU\�

7KH�FRVW�RI�FRQVWUXFWLQJ�HDFK�W\SH�RI�LQVWDOODWLRQ��WKH�FRVWV�RI�RSHUDWLRQ�DQG�PDLQWHQDQFH��DQG

WKH�VLWH�FRQGLWLRQV�DUH�DOO�FRPSDUHG�WR�WKH�DQWLFLSDWHG�EHQHILW�WR�WKH�UHVRXUFHV��H�J���ODQGRZQHU

RSHUDWLRQV��EDQN�VWDELOLW\��LQVWUHDP�IORZV��HWF����$OWKRXJK�LQILOWUDWLRQ�JDOOHULHV�KDYH�EHHQ

FRQVWUXFWHG�LQ�WKH�SDVW��WKH\�GR�QRW�ZRUN�DW�DOO�VLWHV��L�H���DYDLODELOLW\�RI�RQ�VLWH�HOHFWULFDO�SRZHU

VLQFH�QRW�DOO�FDQ�EH�XVHG�ZLWKRXW�D�SXPS�LQVWDOODWLRQ���QRU�GR�DOO�ODQGRZQHUV�GHVLUH�WR�DFFHSW�WKH

KLJKHU�FRVWV�RI�HOHFWULFDO�SXPSLQJ�LQ�SHUSHWXLW\���1XPHURXV�SXPSLQJ�VWDWLRQV�KDYH�DOVR�EHHQ

LQVWDOOHG�LQ�WKH�SDVW��DQG�IRU�VLPLODU�UHDVRQV��WKH\�FDQQRW�EH�XVHG�DW�HYHU\�VLWH���,Q�DGGLWLRQ��WKH

XVH�RI�FRPEXVWLRQ�HQJLQH�SXPSV�SRVVHV�RWKHU�LQKHUHQW�KD]DUGV�VXFK�DV�HOHYDWHG�IXHO�FRVWV�DQG

QRLVH�DLU�SROOXWLRQ���$V�WKH�SULRU�FRQVWUXFWHG�GHPRQVWUDWLRQ�LQILOWUDWLRQ�JDOOHULHV�DQG�SXPSLQJ

VWDWLRQV�UHFHLYH�DGGLWLRQDO�DWWHQWLRQ�DQG�VFUXWLQ\��DQ\�UHPDLQLQJ�ODQGRZQHU�DQG�UHVRXUFH�UHODWHG

LVVXHV�VKRXOG�EH�DEOH�WR�EH�DGGUHVVHG�

 
 35(�352-(&7�)$&,/,7<�&21',7,21���&XUUHQWO\��LUULJDWLRQ�V\VWHPV�DQG�RSHUDWLRQV�YDU\�DFURVV

WKH�EDVLQ���*HQHUDOO\��LUULJDWLRQ�LV�LQLWLDWHG�DURXQG���$SULO�DQG�FRQFOXGHV�RQ����2FWREHU��FRLQFLGLQJ

ZLWK�OHJDO�DSSURSULDWLRQ�GDWHV���6RPH�GLYHUVLRQ�IRU�VWRFN�ZDWHULQJ�RFFXUV�RXWVLGH�RI�WKLV�SHULRG�

'LYHUVLRQ�ZLOO�JHQHUDOO\�EH�ORZHU�LQ�WKH�VSULQJ��ZKHQ�WHPSHUDWXUHV�DUH�FRROHU��DQG�LQWHQVLI\�XQWLO

KD\LQJ�VHDVRQ��ZKLFK�EHJLQV�DERXW�WKH�ILUVW�RI�-XQH�DQG�SURJUHVVHV�XSULYHU�XQWLO�LW�LV�FRQFOXGHG

DSSUR[LPDWHO\�WKH�PLGGOH�RI�-XO\�DERYH�3UDLULH�&LW\���)ROORZLQJ�FRPSOHWLRQ�RI�KD\LQJ�DFWLYLWLHV�

GLYHUVLRQV�DUH�UHRSHQHG�IRU�UHJURZWK�DQG�D�VHFRQG�FXWWLQJ�RI�KD\�LQ�PRVW�SODFHV���+RZHYHU�

UDWHV�RI�GLYHUVLRQ�DUH�KLJKO\�GHSHQGHQW�XSRQ�WHPSHUDWXUH��VSULQJ�PRLVWXUH��DQG�ULYHU�OHYHOV���:LOG

IORRG�LUULJDWLRQ�LV�E\�IDU�WKH�VLQJOH�PRVW�FRPPRQ�LUULJDWLRQ�PHWKRG�DQG�VXUIDFH�ZDWHU�LV�WKH�PRVW

KHDYLO\�XVHG�ZDWHU�VRXUFH��$QRQ\PRXV�������

 
 7KH�PRVW�FRPPRQ�PHWKRG�RI�GLYHUVLRQ�LV�WR�FRQVWUXFW�D�SXVK�XS�GDP��XVLQJ�KHDY\�HTXLSPHQW�

ZLWKLQ�WKH�VWUHDP�DW�RU�QHDU�WKH�OHJDO�SRLQW�RI�GLYHUVLRQ���7KH�GDP�LV�XVXDOO\�FRQVWUXFWHG�RI

ORFDOO\�DYDLODEOH�PDWHULDOV��VXFK�DV�FREEOH��JUDYHO��DQG�ERXOGHUV��WKDW�DUH�VFDYHQJHG�IURP�WKH

VLWH��HLWKHU�ZLWKLQ�WKH�VWUHDP�FKDQQHO�RU�RII�WKH�VWUHDP�EDQNV���)UHTXHQWO\��RWKHU�PDWHULDOV�VXFK

DV�39&�SODVWLF�VKHHWLQJ��FRQFUHWH��FDU�ERGLHV��WLPEHUV��SO\ZRRG�RU�RWKHU�VXFK�REMHFWV�DUH�XVHG�WR

SURYLGH�VWUXFWXUDO�LQWHJULW\�DQG�VHDO�WKH�GLYHUVLRQ�GDP���$V�IORZV�GHFUHDVH�WKURXJK�WKH�VXPPHU

VHDVRQ��XVXDOO\�DGGLWLRQDO�H[FDYDWLRQ�DQG�SODFHPHQW�RI�PDWHULDO�RQ�WKH�GDP�IDFH��HVSHFLDOO\

SODVWLF�VKHHWLQJ��DUH�QHFHVVDU\�WR�SURYLGH�IRU�GLYHUVLRQ�RI�UDWH�DQG�GXW\���7KHVH�PDWHULDOV�DUH

XVXDOO\�OHIW�LQ�SODFH�WKURXJK�WKH�VXPPHU��DQG�ZDVK�RXW�GXULQJ�VSULQJ�IORZV�WKH�IROORZLQJ�\HDU�

 
 7KH�HIIHFWV�RI�FRQWLQXDO�FRQVWUXFWLRQ�DQG�UHFRQVWUXFWLRQ�RI�WKH�SXVK�XS�GLYHUVLRQV��LQ�DGGLWRQ�WR
WKH�WUDVK�OHIW�LQ�WKH�ULYHU�DQG�WKH�LPPHGLDWH�ILVK�SDVVDJH�EDUULHU��LV�JUDGXDO�GHVWDELOL]DWLRQ�RI�WKH

FKDQQHO�DQG�EDQNV��DQG�VHGLPHQW�GHOLYHU\�WR�WKH�VWUHDP���$V�PDWHULDOV�DUH�FRQWLQXDOO\�SXVKHG�XS

EHORZ�WKH�GDP��DQG�VFRXUHG�WKH�IROORZLQJ�VSULQJ��D�JUDGXDO�ORZHULQJ��WKURXJK�KHDGFXWWLQJ��RI

WKH�VWUHDP�EHG�RFFXUV���7KLV�FDXVHV�WKH�LUULJDWRU�WR�FRQVWDQWO\�PRYH�WKH�GLYHUVLRQ�SRLQW�XSVWUHDP

GXH�WR�WKH�ORVV�RI�K\GUDXOLF�KHDG���7KLV�KDV�UHVXOWHG�LQ�GLYHUVLRQ�SRLQWV�EHLQJ�PRYHG�RIWHQWLPHV

KXQGUHGV�RI�IHHW�XSVWUHDP��FDXVLQJ�GHVWDELOL]DWLRQ�DOO�DORQJ�WKH�OHQJWK�RI�VWUHDP�EHLQJ�WUDYHOHG�
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 :DWHU�LV�W\SLFDOO\�GLYHUWHG�IURP�WKH�GDP��WKURXJK�D�KHDGJDWH�DQG�ILVK�VFUHHQ��WKRXJK�QRW

DOZD\V���WKURXJK�DQ�RSHQ�FRQYH\DQFH�V\VWHP��XVXDOO\�D�GLWFK�RU�FDQDO��DQG�DSSOLHG�WR�WKH�ILHOG

WKRXJK�RSHQ�ODWHUDOV���0DQ\�GLWFKHV�ZHUH�FRQVWUXFWHG�RYHU����\HDUV�DJR��ZLWK�QR�UHJDUG�WR

HIILFLHQF\���7KH�HIIHFW�KDV�EHHQ�VLJQLILFDQW�FRQYH\DQFH�ORVVHV�DQG�WKHUPDO�ORDGLQJ�GXH�WR�ORQJ

WUDYHO�WLPHV�DQG�SRRUO\�FRQVWUXFWHG�V\VWHPV���7KH�FXPPXODWLYH�HIIHFWV�KDV�EHHQ�D�UHGXFWLRQ�LQ

LQVWUHDP�IORZ�DQG�ODFN�RI�FDSWXULQJ�ZDWHU�FRQVHUYDWLRQ�VDYLQJV�

 
 352-(&7�)($785(6�*(1(5$//<���8QIRUWXQDWHO\��WKHUH�DUH�QR�QRQ�VWUXFWXUDO�DSSURDFKHV
FXUUHQWO\�DYDLODEOH�IRU�GLYHUWLQJ�ZDWHU�IURP�D�ULYHU��IRU�ZKLFK�WKH�LUULJDWRUV�KDYH�D�OHJDO�ULJKW�WR

GR���$IWHU�ORQJ�SHULRGV�RI�VWXG\�DQG�HYDOXDWLRQ��WKH�SURSRVHG�SURMHFWV�KDYH�EHHQ�FKRVHQ�DV�WKH

EHVW�DOWHUQDWLYHV�WR�WKH�FXUUHQW�FRQGLWLRQV���7KH�JHQHUDO�IHDWXUHV�RI�HDFK�W\SH�RI�SURMHFW�LV

GLVFXVVHG�EHORZ���/HVV�LQWHQVLYH�VWUXFWXUHV��SXPSLQJ�DQG�LQILOWUDWLRQ�JDOOHULHV��DUH�FRQVLGHUHG

ZKHUHYHU�IHDVLEOH� ��

 
 ,QILOWUDWLRQ�JDOOHULHV�DUH�ZHOO�VFUHHQV�WKDW�DUH�EXULHG�EHORZ�WKH�VXUIDFH�RI�WKH�VWUHDPEHG�

SHUSHQGLFXODU�RU�RWKHUZLVH��DQG�EHGGHG�LQ�JUDYHO���7KH\�FROOHFW�VXEVXUIDFH�IORZ�DQG�FDUU\�LW�WR�D

JDWHG�YDOYH�ORFDWHG�DW�OHDVW�DV�IDU�EDFN�DV�WKH�VWUHDPEDQN���$W�WKLV�SRLQW��IORZ�PD\�EH�SXPSHG�RU

JUDYLW\�IHG�WR�D�FRQYH\DQFH�V\VWHP�RI�SLSH�RU�RSHQ�GLWFK��GHSHQGLQJ�XSRQ�FRQILJXUDWLRQ��DQG

WKHQ�RXW�WR�WKH�ILHOG�ZKHUH�LW�LV�HLWKHU�DSSOLHG�WKURXJK�JDWHG�YDOYHV�RU�RSHQ�ODWHUDOV���$�E\SDVV

YDOYH�DQG�SLSH�UHWXUQV�IORZ�WR�WKH�ULYHU�WKDW�H[FHHG�WKH�OHJDO�UDWH�DQG�GXW\���$OWKRXJK�LQILOWUDWLRQ

JDOOHULHV�KDYH�WKH�OHDVW�ORQJ�WHUP�HIIHFW�RQ�ILVK�SDVVDJH�DQG�EDQN�VWDELOLW\��WKH\�FDQ�EH�PRVW

H[SHQVLYH�WR�LQVWDOO��PDLQWDLQ�DQG�RSHUDWH�

 
 3HUPDQHQW�GLYHUVLRQV�DUH�VLPLODU�LQ�WKHRU\�WR�WKH�SXVK�XS�JUDYHO�GDP�EXW�DUH�FRQVWUXFWHG�IURP

FRQFUHWH�DQG�VWHHO��SURYLGH�ILVK�SDVVDJH�DW�DOO�ZDWHU�OHYHOV��DUH�VLJQLILFDQWO\�PRUH�HIIHFWLYH�DQG

HIILFLHQW��DQG�HOLPLQDWH�WKH�DQQXDO�FRQVWUXFWLRQ�QHHGV�DVVRFLDWHG�ZLWK�D�JUDYHO�GDP���7KH\�DUH

FRQVWUXFWHG�ZLWK�WZR�VHSDUDWH�RSHQLQJV�RQ�RSSRVLWH�VLGHV�RI�WKH�ULYHU��7KH�VSLOOZD\�LV�ORFDWHG�RQ

WKH�VLGH�FORVHVW�WR�WKH�KHDGJDWH��ZKLOH�WKH�ILVKZD\�LV�RQ�WKH�IDU�VLGH�RI�WKH�ULYHU���$V�IODVKERDUGV

DUH�LQVWDOOHG�LQ�WKH�VSLOOZD\��WKH�ZDWHU�OHYHO�ULVHV�FRQFXUUHQWO\�LQ�WKH�ILVKZD\��IODVKERDUGV�DUH�QRW

LQVWDOOHG�LQ�WKH�ILVKZD\���SURYLGLQJ�DGGLWLRQDO�ZDWHU�IRU�ILVK�SDVVDJH���&RQVHTXHQWO\��IODVKERDUGV

DSSHDU�WR�EH�WKH�PRVW�HIIHFWLYH�PHWKRG�RI�HQVXULQJ�DGHTXDWH�IORZV�WKURXJK�WKH�KHDGJDWH��WKHQ

WKURXJK�WKH�ILVK�VFUHHQ�DQG�RXW�WR�WKH�GLWFK��ZLWKRXW�DQ\�LPSDLUPHQW�RI�ILVK�PLJUDWLRQ�

(YDOXDWLRQ�RI�SUHYLRXV�SURMHFWV�KDV�VKRZQ�WKDW�ZKHQ�WKH�VLOO�RI�WKH�VSLOOZD\�LV�VHW�HTXDO�WR�WKH

HOHYDWLRQ�RI�WKH�KHDGJDWH��IODVKERDUGV�DUH�QRW�HYHQ�QHHGHG�XQWLO�ODWH�-XO\�RU�HDUO\�$XJXVW�LQ�D

QRUPDO�ZDWHU�\HDU��DQG�LQ�VRPH�LQVWDQFHV��DUH�QRW�HYHQ�LQVWDOOHG���7KLV�HIIHFWLYHO\�UHSODFHV

GLYHUVLRQV�WKDW�ZHUH��RIWHQWLPHV��D�FRPSOHWH�EDUULHU�WR�VWUHDPIORZ��DQG�WKHUHIRUH�XSVWUHDP

PLJUDWLRQ��VHDVRQ�ORQJ�

 
 3HUPDQHQW�GLYHUVLRQV�DUH�LQVWDOOHG�DW�D�PD[LPXP�GHSWK�RI�WKUHH�IHHW�EHORZ�ULYHUEHG�JUDGH�

%DVHG�XSRQ�PRQLWRULQJ�DQG�HYDOXDWLRQ�FRQGXFWHG�LQ�WKH�XSSHU�PDLQVWHP��LW�DSSHDUV�WKDW

JURXQGZDWHU�LQWHUDFWV�ZLWK�WKH�ULYHU�LQ�WZR�ZD\V������WKURXJK�ODWHUDO�UHOHDVHV�IURP�ZDWHU�SUHVHQW

LQ�DGMDFHQW�EDQNV�IORRGSODLQV��DQG����WKURXJK�SDUDOOHO�LQWHUJUDYHO�IORZ�VXEVXUIDFH�WR�WKH�ULYHUEHG�

6LQFH�WKH�SHUPDQHQW�GLYHUVLRQ�LV�LQVWDOOHG�SHUSHQGLFXODU�WR�WKH�FKDQQHO��WKHUH�LV�QR�ZD\�IRU�WKH

³KDUG´�SDUWV�RI�WKH�VWUXFWXUH�WR�LQWHUFHSW�DQ\�SRWHQWLDO�ODWHUDO�H[FKDQJH�RI�IORZ��LQ�HLWKHU�D

³JDLQLQJ´�RU�³ORVLQJ´�UHDFK�RI�VWUHDP���,QWHUJUDYHO�LQWHUFHSWLRQ�W\SLFDOO\�RFFXUV�ZKHUH�D�EUHDN�LV

SUHVHQW�LQ�WKH�ULYHU�EHG��H�J���ULIIOH�EUHDNV�LQWR�D�SRRO��DQG�D�VPDOO�SOXPH�RI�FRROHU�ZDWHU�XSZHOOV�

6LQFH�SXVK�XS�GLYHUVLRQV�DUH�FRQVWUXFWHG�E\�H[FDYDWLQJ�D�EHUP�XVLQJ�ULYHUEHG�DQG�EDQN

PDWHULDOV��VXEVXUIDFH�IORZV�PD\�EH�LQWHUFHSWHG�LI�WKH�GRZQVWUHDP�DUHD�LV�H[FDYDWHG���+RZHYHU�

WKH�UHODWLYHO\�PLQRU�EHQHILWV�RI�D�VPDOO�SRFNHW�RI�FRRO�ZDWHU�GRHV�QRW�DSSHDU�WR�RXWZHLJK�WKH

GHWULPHQWV�RI�GHOD\HG�RU�LPSHGHG�ILVK�PLJUDWLRQ���7KH�PLQLPDO�LQVWDOODWLRQ�GHSWK�RI�WKH

SHUPDQHQW�GLYHUVLRQ�DQG�WKH�QDWXUH�RI�LQWHUJUDYHO�IORZV�SUHFOXGHV�DQ\�VLJQLILFDQW�LQWHUFHSWLRQ�RI

VXEVXUIDFH�IORZV�
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 3XPSLQJ�VWDWLRQV�XVXDOO\�HOLPLQDWH�WKH�QHHG�IRU�DQ\�W\SH�RI�LQVWUHDP�GLYHUVLRQ�GDP���$�SXPS�LV

LQVWDOOHG�WR�WDNH�DGYDQWDJH�RI�D�ORFDO�VWUHDP�IHDWXUH��VXFK�DV�D�SRRO��ZKHUH�DGGLWLRQDO�LQVWUHDP

FRQVWUXFWLRQ�LV�XQQHFFHVVDU\���+RZHYHU��DV�ZLWK�LQILOWUDWLRQ�JDOOHULHV��RSHUDWLRQV�RI�D�SXPSLQJ

VWDWLRQ�LV�RIWHQ�FRVW�SURKLELWLYH�

 
 ,UULJDWLRQ�HIILFLHQFLHV�WDNH�PDQ\�IRUPV�EXW�XVXDOO\�IHDWXUH�LPSURYHPHQWV�RU�UHFRQILJXUDWLRQ�RI�DQ

H[LVWLQJ�LUULJDWLRQ�V\VWHP��VXFK�DV�FRQYHUWLQJ�IURP�RSHQ�GLWFKHV�WR�SXPSV�RU�IURP�IORRG�WR

VSULQNOHU�LUULJDWLRQ���7KH\�PD\�RFFXU�LQ�FRPELQDWLRQ�ZLWK�LPSURYHPHQW�LQ�WKH�GLYHUVLRQ�VWUXFWXUH�

EXW�PD\�UHO\�XSRQ�WUDGLWLRQDO�PHWKRGV�RI�GLYHUVLRQ�ZKHUH�D�VLJQLILFDQW�UHVRXUFH�LVVXH�LV�QRW

SUHVHQW�

 
 &URVVLQJ�LQVWDOODWLRQV�XVXDOO\�RFFXU�ZKHUH�DQ�RSHQ�GLWFK�FRQWULEXWHV�IORZ�WR�D�VWUHDP��WKHQ

GLYHUWV�WKH�PL[HG�ZDWHU��XVXDOO\�GRZQVWUHDP��LQWR�DQRWKHU�GLWFK�RQ�WKH�VLGH�RSSRVLWH�ZKHUH�LW

RULJLQDOO\�HQWHUHG���7KLV�FDQ�FRQWULEXWH�WR�VLJQLILFDQW�VWUHDP�ZDUPLQJ��DV�WKH�ZDWHU�WKDW�HPSWLHV

LQWR�WKH�VWUHDP�KDV�WUDYHOOHG�D�ORQJ�GLVWDQFH�WKURXJK�D�RSHQ�GLWFK���:DWHU�WKDW�LV�WKHQ�GLYHUWHG

KDV�EHHQ�PL[HG�ZLWK�FRROHU�VWUHDP�ZDWHU��ZKHUH�LW�DJDLQ�WUDYHOV�WKURXJK�DQ�RSHQ�GLWFK�SULRU�WR

EHLQJ�DSSOLHG�WR�WKH�ILHOGV���&URVVLQJV��XVH�DQ�LQYHUWHG�VLSKRQ�WR�FDUU\�GLWFK�ZDWHU�XQGHUQHDWK

WKH�VWUHDP�EHG�DQG�RQ�WR�WKH�UHPDLQGHU�RI�WKH�GLWFK�ZLWKRXW�PL[LQJ�ZLWK�WKH�VWUHDP�ZDWHU�

 
5HWXUQ�IORZ�FRROLQJ�SURMHFWV�DUH�JHQHUDOO\�DVVRFLDWHG�ZLWK�UHSODFLQJ�ROG�FRQYH\DQFH�V\VWHPV�ZLWK

XSJUDGHG�39&�SLSH���+LVWRULFDOO\��WDLOZDWHU�ZDV�FROOHFWHG��DIWHU�EHLQJ�XVHG�RQ�WKH�ILHOGV��LQ�RSHQ

GLWFKHV�RU�ZRRGHQ�SLSHV�DQG�FDUULHG�EDFN�WR�WKH�ULYHU���/RQJ�WUDYHO�WLPHV��DQG�H[SRVXUH�WR

VXQOLJKW�DQG�DPELHQW�DLU�FRQWULEXWHV�WR�VLJQLILFDQW�ZDUPLQJ�RI�WKH�ZDWHU�SULRU�WR�UHHQWHULQJ�WKH

ULYHU���,Q�DGGLWLRQ��PDQ\�RI�WKH�ZRRGHQ�GUDLQV��ZKLFK�ZHUH�LQVWDOOHG�RYHU����\HDUV�DJR��KDYH

FROODSVHG�LQ�SODFHV�ZKLFK�FUHDWHV�SRQGLQJ�RQ�WKH�VXUIDFH�RI�WKH�ILHOGV��DJDLQ�OHDGLQJ�WR�ZDUPLQJ

RI�WKH�UHWXUQ�IORZV���7KH�UHWXUQ�IORZ�SURMHFWV�HLWKHU�UHSODFH�WKH�IDLOLQJ�ZRRGHQ�SLSHV�RU�FRQYHUW

WKH�RSHQ�V\VWHP�WR�D�EHORZ�JURXQG�UHWXUQ�V\VWHP���7KH�HIIHFW�LV�WR�HOLPLQDWH�WKHUPDO�ORDGLQJ�

H[SRVH�WKH�ZDWHU�WR�WKH�FRROLQJ�HIIHFW�RI�WKH�HDUWK��DQG�FRRO�UHWXUQ�IORZV�XVXDOO\�EHORZ�ULYHU

WHPSHUDWXUHV�

&5,7,&$/�81&(57$,17,(6��7KH�SULPDU\�FULWLFDO�XQFHUWDLQW\�LQ�SURMHFW�LPSOHPHQWDWLRQ�LV�WKH

UHDVRQDEOH�UHDVVXUDQFH�RI�IXQGLQJ�DYDLODELOLW\���3UHOLPLQDU\�SODQQLQJ�DQG�GHVLJQ�KDV�DOUHDG\�EHHQ

FRPSOHWHG�IRU�HDFK�SURMHFW�DQG�ODQGRZQHU�FRQFXUUHQFH�KDV�EHHQ�JLYHQ��DOWKRXJK�WKH�ILQDO

DJUHHPHQW�GRFXPHQWV�FDQQRW�EH�DSSURYHG�XQWLO�IXQGLQJ�KDV�EHHQ�DSSURSULDWHG���6LQFH�WKH

2':5�DQG�2'):�DUH�SURJUDP�FRRSHUDWRUV��LQVWUHDP�SHUPLWV�KDYH�EHHQ�UHYLHZHG�DQG�DSSURYHG

LQ�WKH�SDVW�LQ�D�WLPHO\�PDQQHU���*HQHUDOO\��1(3$�DQG�(6$�FRPSOLDQFH�KDYH�SURJUHVVHG�LQ�D�WLPHO\

PDQQHU��ZKHQ�WKH�DSSURSULDWLRQ�KDV�EHHQ�VHFXUHG�HDUO\�LQ�WKH�SURFHVV���6LQFH�ZH�DUH�SURSRVLQJ

)<�����SURMHFWV�LQ�WKLV�GRFXPHQW��WKH�WHDP�EHOLHYHV�WKDW�WKHUH�LV�PRUH�WKDQ�VXIILFLHQW�WLPH�WR

FRPSOHWH�DOO�FRPSOLDQFH�DQG�UHYLHZ�LQ�D�WLPHO\�PDQQHU�

b. Rationale and significance to Regional Programs

7KH�-RKQ�'D\�:DWHUVKHG�5HVWRUDWLRQ�SURJUDP��DQG�LQFRUSRUDWHG�SURMHFWV��UHVSRQGV�WR�PDQ\�RI

WKH�JRDOV�DQG�REMHFWLYHV�ZLWKLQ�WKH�UHJLRQ¶V�SODQV�DQG�SURJUDPV���$OWKRXJK�DOO�RI�WKHVH�JRDOV

FDQQRW�EH�UHVSRQGHG�WR�LQ�WKLV�IRUP��NH\�SDVVDJHV�DUH�OLVWHG�EHORZ���2WKHU�REMHFWLYHV�PHW��WR

YDU\LQJ�GHJUHHV��ZLWK�WKHVH�SURMHFWV�LQFOXGH�WKH�3URJUDP¶V�GRXEOLQJ�JRDO��������SULQFLSOHV�RI

VDOPRQ�DQG�VWHHOKHDG�UHEXLOGLQJ�����$���ZLOG�DQG�QDWXUDOO\�VSDZQLQJ�SRSXODWLRQ�SROLF\�����'��

KDELWDW�JRDOV�DQG�SROLFLHV��������FRRUGLQDWHG�KDELWDW�SODQQLQJ�����&���KDELWDW�REMHFWLYHV�����'��

FRRSHUDWLYH�KDELWDW�SURWHFWLRQ�DQG�LPSURYHPHQW�ZLWK�SULYDWH�ODQGRZQHUV�����������%��

LPSOHPHQWDWLRQ�RI�VWDWH��IHGHUDO�DQG�WULEDO�KDELWDW�LPSURYHPHQWV��������ZDWHU�FRQVHUYDWLRQ

����+���SDVVDJH�DQG�SURWHFWLYH�VFUHHQV�RQ�WULEXWDULHV���������UHVLGHQW�ILVK�JRDOV���������DQG

GLYHUVLRQ�VFUHHQLQJ�DQG�SDVVDJH������&��
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$V�GLVFXVVHG�LQ�SUHYLRXV�VHFWLRQV��HDFK�SURSRVHG�SURMHFW�LV�GHVFULEHG�LQ�WKH�FRPSUHKHQVLYH

ZDWHUVKHG�DVVHVVPHQW�DQG�VWUHDP�UHVWRUDWLRQ�SODQ�V����7KHVH�SODQV�ZHUH�SUHSDUHG��LQ�SDUW��LQ

RUGHU�WR�SURYLGH�SURJUDPPDWLF�FRQVLVWHQF\�ZLWK�WKH�UHJLRQ¶V�SODQV�DQG�SURJUDPV�ZKLFK�ZHUH�IXOO\

FRQVLGHUHG�GXULQJ�WKH�GHYHORSPHQW�RI�WKH�-RKQ�'D\�EDVLQ�SODQV���,Q�IDFW��PXFK�RI�WKH�JHQHUDO

JXLGDQFH�IRU�WKH�-RKQ�'D\�EDVLQ�SODQV�ZDV�H[WUDFWHG�IURP�WKH�UHJLRQDO�SODQV��ZKLFK�SURFHHGHG

RXU�EDVLQ�HIIRUWV���$V�LQGLYLGXDO�SURMHFWV�DUH�SURSRVHG��WKH\�DUH�SULRULWL]HG�XVLQJ�DQ

LQWHUGLVFLSOLQDU\�WHDP�RI�VSHFLDOLVWV�IURP�QXPHURXV�DJHQFLHV�DFFRUGLQJ�WR��LQ�SDUW��WKH�H[WHQW�WKDW

HDFK�SURMHFW�ZRXOG�PHHW�WKHLU�JRDOV�DQG�REMHFWLYHV�

6SHFLILFDOO\��WKH�6SLULW�RI�WKH�6DOPRQ�SODQ�UHFRPPHQGHG�KDELWDW�HQKDQFHPHQW�DFWLRQV�IRU�WKH

-RKQ�'D\�VXEEDVLQ�UHJDUGLQJ�LQVWUHDP�IORZ�DQG�SDVVDJH���7KH�LPSOHPHQWDWLRQ�VHFWLRQ�RI�WKH�SODQ

UHFRPPHQGV�DFWLYLWLHV�WR��³>L@PSOHPHQW�PRUH�HIILFLHQW�LUULJDWLRQ�PHWKRGV�DQG�ZDWHU�FRQVHUYDWLRQ

SUDFWLFHV�EHQHILWLQJ�ODQGRZQHUV�DQG�LQVWUHDP�IORZV�´

7KH�133&
V�&ROXPELD�%DVLQ�)LVK�DQG�:LOGOLIH�3URJUDP��&%):3��LQ�FKDSWHU����'���GLUHFWV�WKH�%25

WR�³>H@YDOXDWH�WKH�SRWHQWLDO�IRU�ZDWHU�FRQVHUYDWLRQ��ZDWHU�HIILFLHQF\�RU�RWKHU�PHDVXUHV�LQ�>%25@

SURJUDPV�ZLWK�WKH�PRVW�SRWHQWLDO�WR�EHQHILW�DQDGURPRXV�ILVK�DQG�ZLWK�WKH�OHDVW�LPSDFW�RQ�WKLUG

SDUWLHV�´��7KH�%25�VSRQVRUHG�DQG�DVVLVWHG�LQ�WKH�SUHSDUDWLRQ�RI�WKH�ZDWHU�RSWLPL]DWLRQ�DQG

VWUHDP�UHVWRUDWLRQ�SODQV���7KH�%25�DOVR�IXQGHG�WKH�LQLWLDO�GHPRQVWUDWLRQ�SURMHFWV��DQG�FXUUHQWO\

FRVW�VKDUHV�D�SRUWLRQ�RI�WKH�FRQVWUXFWLRQ�DQG�SODQQLQJ�IRU�FXUUHQW�SURMHFWV�DQG�IXQGV�DOO�RI�WKH

PRQLWRULQJ�DQG�SURMHFW�HYDOXDWLRQV���0RQLWRULQJ�RI�WKH�LQLWLDO�GHPRQVWUDWLRQ�SURMHFWV�KDV�LGHQWLILHG

WKH�SRVLWLYH�EHQHILWV�RI�WKHVH�DFWLRQV���7KH�SURSRVHG�SURMHFWV�DUH�WKH�ORJLFDO�H[WHQVLRQ�RI

FRPSOHWLQJ�VXFFHVVIXO�GHPRQVWUDWLRQ�SURMHFWV�DQG�EURDGHQ�WKH�QDWXUH�DQG�VFRSH�RI�WKH

GHYHORSHG�WHFKQRORJ\�

7KH�&%):3�DOVR�UHTXLUHV�WKDW�³«>L@Q�LGHQWLI\LQJ�DFWLRQV��XVH�7DEOH����7DEOH����DQG�$SSHQGL[�$�RI

WKH�&ROXPELD�%DVLQ�7ULEDO�5HVWRUDWLRQ�3ODQ�VXEPLWWHG�WR�WKH�&RXQFLO�RQ�$XJXVW�����������WKH

,QWHJUDWHG�6\VWHP�SODQ�DQG�RWKHU�DSSURSULDWH�LQIRUPDWLRQ«�����$���´���$V�GHVFULEHG�DERYH�

WKHVH�SURMHFWV�DUH�LQFRUSRUDWHG�DQG�GHVFULEHG�LQ�WKH�7ULEDO�UHVWRUDWLRQ�SODQ���,Q�DGGLWLRQ��WKH

7ULEHV�ZHUH�D�FRRSHUDWRU�RQ�WKH�ZDWHU�RSWLPL]DWLRQ�DQG�VWUHDP�UHVWRUDWLRQ�SODQV��ZKHUH�WKHVH

SURMHFWV�DUH�DOVR�FDSWXUHG��ZKLFK�ZHUH�SUHSDUHG��LQ�SDUW��DV�D�UHVSRQVH�WR�LVVXHV�LGHQWLILHG�LQ�WKH

VXEEDVLQ�SODQ�DQG�VXEVHTXHQW�,QWHJUDWHG�6\VWHP�3ODQ�

7KH�,QWHJUDWHG�6\VWHP�3ODQ��$QRQ\PRXV�������LGHQWLILHV�WKH�IROORZLQJ�JRDOV�	�SROLFLHV�

L� �$UHD�DERYH�%RQQHYLOOH�'DP�LV�DFFRUGHG�SULRULW\�

5HVSRQVH���7KH�-RKQ�'D\�EDVLQ�LV�DERYH�%RQQHYLOOH�'DP�

LL� *HQHWLF�ULVNV�PXVW�EH�DVVHVVHG�

5HVSRQVH���7KH�-RKQ�'D\�VXSSRUWV�RQH�RI�WKH�ODUJHVW�UHPDLQLQJ��FRPSOHWHO\

ZLOG�QDWXUDO�SRSXODWLRQV�RI�DQDGURPRXV�ILVK�LQ�WKH�&ROXPELD�5LYHU�EDVLQ���7KH�SURMHFWV�DUH

LQWHQGHG�WR�LQFUHDVH�SURGXFWLYLW\�RI�ZLOG�VWRFNV�

LLL� +DUYHVW�PDQDJHPHQW�PXVW�VXSSRUW�UHEXLOGLQJ�

5HVSRQVH���1R�VSRUW�ILVKLQJ�IRU�VSULQJ�FKLQRRN�VDOPRQ�KDV�EHHQ�SHUPLWWHG�LQ�WKH

EDVLQ�VLQFH�������$QRQ\PRXV�������DQG�VXEVLVWHQFH�ILVKLQJ�KDV�EHHQ�HVWLPDWHG�DW�EHWZHHQ

DSSUR[LPDWHO\����DQG�����DQG�GR�QRW�DSSHDU�WR�LPSDFW�-RKQ�'D\�5LYHU�VWRFNV��/LQGVD\�HW

DO��������$OWKRXJK�VSRUW�ILVKLQJ�IRU�VXPPHU�VWHHOKHDG�LV�FXUUHQWO\�DOORZHG��D�³QR�NLOO´

UHJXODWLRQ�LV�LQ�HIIHFW���&DWFK�DQG�UHOHDVH�PRUWDOLW\�RQ�VXPPHU�VWHHOKHDG�LV�DVVXPHG�WR�EH

QHJOLJLEOH�

LY� 6\VWHP�LQWHJUDWLRQ�ZLOO�EH�QHFHVVDU\�WR�DVVXUH�FRQVLVWHQF\�
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5HVSRQVH���$OO�SURMHFWV�KDYH�EHHQ�LQWHJUDWHG�LQ�WKH�ZDWHUVKHG�DVVHVVPHQWV�DQG

VWUHDP�UHVWRUDWLRQ�SODQV���0RGHOLQJ�KDV�LGHQWLILHG�WKH�PRVW�FRPSOHPHQWDU\�FRPELQDWLRQ�RI

SURMHFWV�ZLWK�WKH�JUHDWHVW�EHQHILW�WR�VWUHDP�IORZ�DQG�WHPSHUDWXUHV���$GGLWLRQDO�FROODERUDWLRQ

ZLWK�RWKHU�DJHQFLHV�DQG�SXEOLFV�RFFXUV�GXULQJ�SODQQLQJ�DQG�LQ�WKH�ILHOG�GXULQJ�SURMHFW

FRQVWUXFWLRQ���0RQLWRULQJ�KDV�EHHQ�FRRUGLQDWHG�WKURXJK�FRXQW\�FRPPLWWHHV��IRUPDOO\�WKURXJK

DJUHHPHQWV�DPRQJ�WKH�DJHQFLHV��DQG�LQIRUPDOO\�WKURXJK�UHJXODU�DJHQF\�FRQWDFW�

Y� $GDSWLYH�PDQDJHPHQW�VKRXOG�JXLGH�DFWLRQ�DQG�LPSURYH�NQRZOHGJH�

5HVSRQVH���3URSRVHG�DFWLRQV�EXLOG�XSRQ�SUHYLRXV�SURMHFW�DFWLYLWLHV�DQG

PRQLWRULQJ�LQIRUPDWLRQ�JDWKHUHG�IURP�WKHVH�SURMHFWV���7KHVH�SURMHFWV�DUH�D�UHVXOW�RI

LGHQWLILHG�JDSV�LQ�SUHYLRXV�DJHQF\�SURJUDPV�DQG�UHVSRQG�WR�FULWLTXHV�RI�SDVW�UHVWRUDWLRQ

DFWLRQV��%HVFKWD�������

7KH�,QWHJUDWHG�6\VWHP�3ODQ�IXUWKHU�LGHQWLILHV�WKH�IROORZLQJ�UHFRPPHQGHG�DFWLRQV�VSHFLILF�WR�WKH

-RKQ�'D\���³(QKDQFH�VWUHDPIORZV�WKURXJK�LPSURYHPHQW�RI�LUULJDWLRQ�HIILFLHQF\��ZDWHU

FRQVHUYDWLRQ��HQIRUFHPHQW�RI�HVWDEOLVKHG�PLQLPXP�VWUHDPIORZV��LQVWUHDP�ZDWHU�ULJKWV��DQG

ZDWHUVKHG�LPSURYHPHQW��ULSDULDQ�VWRUDJH��DQG�EHDYHU�PDQDJHPHQW�´

7KH�&%):3�LQ�VHFWLRQ����$�UHFRPPHQGV�WKDW�SURJUDPV�VKRXOG�³6XSSRUW�1DWLYH�6SHFLHV�LQ�1DWLYH

+DELWDW���7KH�3URJUDP�SUHIHUHQFH�LV�WR�VXSSRUW�DQG�UHEXLOG�QDWLYH�VSHFLHV�LQ�QDWLYH�KDELWDWV�

HVSHFLDOO\�ZHDN�VWRFNV�´��-RKQ�'D\�VSULQJ�FKLQRRN�DUH�FODVVLILHG�DV�ZLOG�VWRFN�WKDW�LV�GHSUHVVHG

EXW�VWDEOH��ZLWK�HQKDQFHPHQW�WKURXJK�D�QDWXUDO�SURGXFWLRQ�VWUDWHJ\���$OO�-RKQ�'D\�VXPPHU

VWHHOKHDG�DUH�ZLOG�DQG�FODVVLILHG�DV�KHDOWK\�DQG�LQFUHDVLQJ��DOWKRXJK�FXUUHQW�WUHQG�LV�GRZQZDUG

ZKLFK�KDV�OHG�WR�D�UHFHQW�UHFODVVLILFDWLRQ���ZLWK�LQFUHDVHG�QDWXUDO�SURGXFWLRQ�UHFRPPHQGHG�DV�D

UHVWRUDWLRQ�VWUDWHJ\�

,Q�VHFWLRQ����&����6KDUH�&RVWV��WKH�>133&@�³H[SHFWV�WKDW�FRVWV�ZLOO�EH�VKDUHG�DPRQJ�SDUWLHV�WR

LPSOHPHQW�PHDVXUHV�LQ�WKH�3URJUDP��LQ�SDUWLFXODU��IRU�SURMHFWV�WKDW�PLWLJDWH�WKH�HIIHFWV�RI�QRQ�

K\GURSRZHU�FDXVHG�SUREOHPV�´��$OWKRXJK�%3$
V�FRVW�VKDUH�FRQWULEXWLRQ�IRU�WKHVH�SURMHFWV�LV�����

WKH�7ULEHV�DQG�*6:&'�KDYH�EHHQ�DEOH�WR�UHGXFH�WKHLU�FRQWULEXWLRQ�LQ�WKH�SDVW�WR�OHVV�WKDQ�����

VRPHWLPHV�OHVV�WKDQ�������:H�DVVHUW�WKDW�WKH�KLJKHU�SURSRUWLRQ�RI�%3$
V�FRPPLWPHQW�IRU

)<�����LV�GXH�WR�WKH�UHTXHVW�EHLQJ�SUHSDUHG�WZR�\HDUV�SULRU�WR�LPSOHPHQWDWLRQ��ZKLFK�LV�HDUOLHU

WKDQ�RXU�UHTHXVWV�WR�WRKHU�DJHQFLHV���:H�EHOLHYH�WKDW�ZH�ZLOO�EH�VXFFHVVIXO�LQ�VHFXULQJ�DGGLWLRQDO

IXQGV��ZKHUHE\�%3$
V�FRQWULEXWLRQ�FRXOG�EH�UHGXFHG�

6HFWLRQ����%��+DELWDW�3ROLFLHV��WKH�133&�SURSRVHG�WR�³>J@LYH�KLJKHVW�SULRULW\�WR�KDELWDW�SURWHFWLRQ

DQG�LPSURYHPHQW�LQ�DUHDV�RI�WKH�&ROXPELD�%DVLQ�ZKHUH�ORZ�RU�PHGLXP�KDELWDW�SURGXFWLYLW\�RU

ORZ�SUH�VSDZQLQJ�VXUYLYDO�IRU�LGHQWLILHG�ZHDN�SRSXODWLRQV�DUH�OLPLWLQJ�IDFWRUV���*LYH�SULRULW\�WR

KDELWDW�SURMHFWV�WKDW�KDYH�EHHQ�LQWHJUDWHG�LQWR�EURDGHU�ZDWHUVKHG�LPSURYHPHQW�HIIRUWV�DQG�WKDW

SURPRWH�FRRSHUDWLYH�DJUHHPHQWV�ZLWK�SULYDWH�ODQGRZQHUV´�����%������)XUWKHU��WKH�133&

UHFRPPHQGV�WKDW�DJHQFLHV�³>H@QFRXUDJH�WKH�LQYROYHPHQW�RI�YROXQWHHUV�DQG�HGXFDWLRQDO

LQVWLWXWLRQV�LQ�FRRSHUDWLYH�KDELWDW�HQKDQFHPHQW�SURMHFWV���3URPRWH�SXEOLF�RXWUHDFK�DQG

HQFRXUDJH�HGXFDWLRQ�LQ�ZDWHUVKHG�DQG�UHVRXUFH�PDQDJHPHQW�DQG�SURWHFWLRQ�WKURXJKRXW�WKH

EDVLQ´�����%������$V�GLVFXVVHG�HDUOLHU��KDELWDW�SURGXFWLYLW\�KDV�EHHQ�LGHQWLILHG�DV�D�SRWHQWLDO�FDXVH

RI�GHSUHVVHG�VDOPRQ�SURGXFWLRQ�LQ�WKH�-RKQ�'D\���7KHVH�SURMHFWV�KDYH�FOHDUO\�EHHQ�LQFRUSRUDWHG

LQWR�EURDGHU�ZDWHUVKHG�DVVHVVPHQWV�DQG�UHVWRUDWLRQ�HIIRUWV��DQG�UHO\�H[FOXVLYHO\�RQ�FRRSHUDWLRQV

ZLWK�SULYDWH�ODQGRZQHUV���$�VWURQJ�SXEOLF�UHODWLRQV�HIIRUW�KDV�EHHQ�LPSOHPHQWHG�E\�WKH�7ULEHV

DQG�*6:&'�UHVXOWLQJ�LQ�RYHUZKHOPLQJ�LQWHUHVW�DQG�VXSSRUW�IRU�WKH�SURJUDP�

7KH�133&¶V�6DOPRQ�DQG�6WHHOKHDG�5HEXLOGLQJ�3ULQFLSOHV�DUH�GHVFULEHG�LQ�VHFWLRQ����$���7KH�-RKQ

'D\�:DWHUVKHG�5HVWRUDWLRQ�3URJUDP�VSHFLILFDOO\�UHVSRQGV�WR�WKH�&RXQFLO¶V�UHFRPPHQGDWLRQ�WKDW

���³«>V@SHFLDO�SULRULW\�VKRXOG�EH�JLYHQ�WR�SURMHFWV�WKDW�DUH�SDUW�RI�PRGHO�ZDWHUVKHGV�RU�RWKHU

FRRUGLQDWHG�ZDWHUVKHG�SURJUDPV��HVSHFLDOO\�WKRVH�ZLWK�ORFDO�FRPPXQLW\�LQYROYHPHQW´�DQG����
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µ>F@RQVLVWHQW�ZLWK�WKH�&RXQFLO¶V�DGDSWLYH�PDQDJHPHQW�SROLF\��SULRULW\�VKRXOG�EH�JLYHQ�WR�DFWLYLWLHV

WKDW�DGGUHVV�FULWLFDO�XQFHUWDLQWLHV�DQG�RU�WHVW�LPSRUWDQW�K\SRWKHVHV«´��7KHVH�SURMHFWV�DUH�WKH

UHVXOW�RI�PRGHOLQJ�DQG�HYDOXDWLRQV�RI�YDULRXV�UHVWRUDWLRQ�VWUDWHJLHV�WKDW�ZHUH�K\SRWKHVL]HG�WR

EHQHILW�IORZV��WHPHSUDWXUHV�DQG�SURGXFWLRQ���*DSV�LQ�DJHQF\�SURJUDPV�FUHDWHG�XQNQRZQ

H[SHFWDWLRQV�IRU�SURMHFW�UHVXOWV���(YDOXDWLRQ�RI�WKH�GHPRQVWUDWLRQ�SURMHFWV�WHVWHG�WKHVH

K\SRWKHVHV�DQG�IXUWKHU�HYDOXDWLRQ�DUH�XVHG�WR�DGDSW�HPHUJLQJ�WHFKQRORJ\�

c. Relationships to other projects

$�FULWLFDO�FRPSRQHQW�RI�WKH�-RKQ�'D\�ZDWHUVKHG�DVVHVVPHQW�DQG�UHVWRUDWLRQ�SODQV�ZDV�WR�LGHQWLI\

JDSV�LQ�WKH�RQJRLQJ�DJHQF\�SURJUDPV���$OWKRXJK�WKH�SODQV�UHFRPPHQGHG�VRPH�PRGLILFDWLRQV�WR

H[LVWLQJ�SURJUDPV��WKH\�SULPDULO\�IRFXVHG�RQ�GHYHORSLQJ�DGGLWLRQDO�SURJUDPV�DQG�SURMHFWV�WKDW

ZRXOG�DGGUHVV�WKH�GHILFLHQFLHV�LGHQWLILHG���&RQVHTXHQWO\��WKH�SURSRVHG�SURMHFWV�FRPSOHPHQW�WKH

RQJRLQJ�DFWLYLWLHV�RI�RWKHU�DJHQF\�HIIRUWV�

$�GLUHFWO\�FRPSOHPHQWDU\�SURJUDP�LV�SURMHFW����������3URWHFW�DQG�(QKDQFH�-RKQ�'D\�5LYHU�)LVK

+DELWDW��LPSOHPHQWHG�E\�WKH�2'):���7KH�2'):�HIIRUW�IRFXVHG�LQ�WKH�SDVW�RQ�LQVWUHDP�KDELWDW

UHVWRUDWLRQ�DQG�PRVW�UHFHQWO\�RQ�ULSDULDQ�UHFRYHU\�WKURXJK�ULSDULDQ�FRUULGRU�IHQFLQJ���2XU

SURSRVHG�SURMHFWV�DUH�FRPSOHPHQWDU\�LQ�WKDW�PDQ\�DUH�ORFDWHG�ZLWKLQ�SDVW�2'):�SURMHFW�DUHDV�

DQG�FRQVHTXHQWO\�WKH�LQVWUHDP�DQG�ULSDULDQ�KDELWDW�UHVWRUDWLRQ�FRPSRQHQWV�KDYH�DOUHDG\�EHHQ

FRPSOHWHG���&RPSOHWLRQ�RI�WKH�ZDWHU�TXDOLW\�UHODWHG�SURMHFWV��WKHUHIRUH��PD\�KDYH�D�VLJQLILFDQW

FXPPXODWLYH�EHQHILFLDO�HIIHFW�

7KH�1RUWK�)RUN�:DWHUVKHG�&RXQFLO�SURMHFW��(OLPLQDWH�JUDYHO�SXVK�XS�GDPV�RQ�ORZHU�1RUWK�)RUN

-RKQ�'D\����������LV�GLUHFWO\�UHODWHG�LQ�WKDW�LW�XWLOL]HV�WHFKQRORJ\�GHYHORSHG�E\�WKH�*6:&'�DQG

LV�FRRUGLQDWHG�WKURXJK�WKH�0RQXPHQW�6:&'�DQG�1):&��RI�ZKLFK�WKH�7ULEHV�DUH�D�SDUWLFLSDQW�

,PSURYHPHQWV�LQ�SURMHFW�GHVLJQ�RU�RSHUDWLRQV�DUH�VKDUHG�EHWZHHQ�WKH�6:&'V�

 7KH�2UHJRQ�)LVK�6FUHHQLQJ�3URMHFW������������LV�JHQHUDOO\�DIIHFWHG�WKURXJK�LPSOHPHQWDWLRQ�RI

WKH�-RKQ�'D\�:DWHUVKHG�5HVWRUDWLRQ�SURJUDP��,UULJDWLRQ�VFUHHQLQJ�EHJDQ�LQ�WKH�ODWH�����V�DQG

FRQWLQXHV�XQGHU�WKH�%3$�ILVK�VFUHHQLQJ�DQG�SDVVDJH�LPSURYHPHQW�SURJUDP��7KH�SURSRVHG

SURMHFWV�UHGXFH�WKH�QHHG�IRU�ILVK�VFUHHQV�E\�SURYLGLQJ�DOWHUQDWLYH�PHDVXUHV��VHH�����&�RI�WKH

3URJUDP���LQ�VRPH�FDVHV��E\�FRQYHUWLQJ�IORRG�GLYHUVLRQ�WR�SXPSLQJ�VWDWLRQV���,Q�RWKHU�VLWXDWLRQV�

WKH�HIIHFWLYHQHVV�RI�WKH�VFUHHQLQJ�GHYLFH�LV�HQKDQFHG�WKURXJK�UHFRQILJXUDWLRQ�RI�WKH�GLYHUVLRQ

VWUXFWXUH���3URMHFW�FRQVWUXFWLRQ�VFKHGXOHV�DUH�FRRUGLQDWHG�EHWZHHQ�WKH�2'):�DQG�7ULEHV�*6:&'

LQ�RUGHU�WR�DYRLG�DQ\�SRWHQWLDO�FRQIOLFWV�DQG�WR�PD[LPL]H�FRVW�HIIHFWLYHQHVV�

2WKHU�DJHQFLHV�KDYH�RQJRLQJ�SURJUDPV�ZLWKLQ�WKH�EDVLQ��DQG�WKH�DJHQFLHV�KDYH�QRQ�%3$�IXQGHG

SURMHFWV�SURJUDPV��WKDW�LQWHJUDWH�ZLWK�WKLV�UHVWRUDWLRQ�SURJUDP���7KH�1DWXUDO�5HVRXUFHV

&RQVHUYDWLRQ�6HUYLFH�DQG�WKH�2UHJRQ�'HSDUWPHQW�RI�$JULFXOWXUH�DUH�FXUUHQWO\�ZRUNLQJ�RQ

LQGLYLGXDO�UDQFK�PDQDJHPHQW�SODQV�DQG�:DWHU�4XDOLW\�,PSURYHPHQW�3ODQV�ZLWKLQ�WKH�-RKQ�'D\�

%RWK�SURFHVVHV�SURSRVH�DFWLYH�DQG�SDVVLYH�UHVWRUDWLRQ�DFWLRQV�WKDW�LQFOXGH�DQG�FRPSOHPHQW�RXU

SURSRVHG�SURMHFWV���3DVVLYH�UHVWRUDWLRQ�DFWLRQV�SURSRVHG�XQGHU�WKH�UDQFK�PDQDJHPHQW�SODQV�DUH

FUXFLDO�WR�WKH�VXFFHVV�RI�WKH�SURSRVHG�UHVWRUDWLRQ�DFWLRQV�LQ�RUGHU�WR�SURYLGH�IRU�ORQJ�WHUP

DFKLHYHPHQW�RI�UHFRYHU\���7KH�7ULEHV�DUH�D�DGYLVRU\�PHPEHU�RI�WKH�:4,3�SURFHVV�

 3DUW�RI�WKH�-RKQ�'D\�%DVLQ�2IILFH¶V�HIIRUWV�LV�WR�ZRUN�FRRSHUDWLYHO\�ZLWK�ODQGRZQHUV��WKH�2UHJRQ
:DWHU�7UXVW��DQG�RWKHUV�WR�LGHQWLI\�RSSRUWXQLWLHV�WR�VHFXUH�LQVWUHDP�IORZV�XVLQJ�ZDWHU�³IUHHG�XS´

WKURXJK�WKH�LPSOHPHQWDWLRQ�RI�FRQVHUYDWLRQ�SURMHFWV���8QGHU�FXUUHQW�2UHJRQ�ZDWHU�ODZ��WKHUH�DUH

D�QXPEHU�RI�RSSRUWXQLWLHV�WR�DFFRPSOLVK�WKLV�REMHFWLYH���+RZHYHU��RXU�H[SHULHQFH�KDV�EHHQ�WKDW

ODQGRZQHUV�DUH�YHU\�UHOXFWDQW�WR�GLVFXVV�WKLV�LVVXH�FRQFXUUHQWO\�ZLWK�GLVFXVVLQJ�WKH�FRQVWUXFWLRQ

SRUWLRQ�RI�WKH�SURMHFW���5DWKHU��RXU�JUHDWHVW�VXFFHVVHV�KDYH�EHHQ�UHDOL]HG�E\�DSSURDFKLQJ�WKH

ODQGRZQHU�RU�LUULJDWLRQ�GLVWULFW�DIWHU�WKH�FRQVHUYDWLRQ�SURMHFW�KDV�EHHQ�LPSOHPHQWHG�DQG�DFWXDO
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³VXUSOXV´�ZDWHU�DPRXQWV�FDQ�EH�SUHVHQWHG�IRU�FRQVLGHUDWLRQ�RI�LQVWUHDP�OHDVH���+RZHYHU��ZH�GR

KDYH�WZR�RQJRLQJ�QHJRWLDWLRQV�ZKHUH�ODQGRZQHUV�DUH�ZLOOLQJ�WR�GLVFXVV�WUDQVIHUULQJ�SDUW�RI�WKHLU

FRQVXPSWLYH�XVH�WR�DQ�LQVWUHDP�IORZ�DV�WKHLU�FRVW�VKDUH�FRQWULEXWLRQ�RI�WKH�SURMHFW���$V�ZLWK

FRQVWUXFWLRQ�DOWHUQDWLYHV��WKLV�DVSHFW�ZLOO�DOZD\V�EH�FRQVLGHUHG�ZKHUH�DSSURSULDWH�

7KH�&7:6�FXUUHQWO\�KDYH�D�VLJQHG�DJUHHPHQW�ZLWK�WKH�*6:&'�DQG�2'):�IRU�FRRUGLQDWLRQ�RI

UHVWRUDWLRQ�SURMHFWV�DQG�DQ�DJUHHPHQW�ZLWK�268�IRU�PRQLWRULQJ���7KHVH�DJUHHPHQWV�DUH

DQWLFLSDWHG�WR�EH�XSGDWHG�IRU�)<�������,Q�DGGLWLRQ��LVVXHV�DQG�RSSRUWXQLWLHV�LQ�WKH�EDVLQ�DUH

FRRUGLQDWHG�WKURXJK�D�PXOWL�DJHQF\�WHDP�RI�SURIHVVLRQDOV���$OWKRXJK�WKLV�WHDP�LV�QRW�IRUPDOO\

FRRUGLQDWHG�WKURXJK�DQ�LQWHUDJHQF\�DJUHHPHQW��WKH�FRPSOHWHG�UHVWRUDWLRQ�SURMHFWV��GHPRQVWUDWH

WKH�VXFFHVV�RI�RQJRLQJ�SURMHFW�FROODERUDWLRQ�

$V�H[SODLQHG�LQ�6FKHGXOH�&RQVWUDLQWV�DQG�&ULWLFDO�8QFHUWDLQWLHV��DERYH��WKHVH�SURMHFWV�UHTXLUH

SHUPLWWLQJ�E\�RWKHU�DJHQFLHV��VSHFLILFDOO\�WKH�2UHJRQ�'LYLVLRQ�RI�6WDWH�/DQGV��&OHDQ�:DWHU�$FW

����GLVFKDUJH�SHUPLW��DQG�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH��(QGDQJHUHG�6SHFLHV�$FW�DQG�)LVK�DQG

:LOGOLIH�&RRUGLQDWLRQ�$FW�FRPSOLDQFH����$�UHVSRQVLELOLW\�DOVR�H[LVWV�WR�WKH�%25�DQG�%3$�IRU

1DWLRQDO�(QYLURQPHQWDO�3ROLF\�$FW�FRPSOLDQFH���6LQFH�SODQQLQJ�KDV�DOUHDG\�EHHQ�LQLWLDWHG��HDUO\

IXQGLQJ�ZLOO�DOORZ�VXEPLVVLRQ�RI�SHUPLW�DSSOLFDWLRQV�LQ�VXIILFLHQW�WLPH�WR�SHUIRUP�LQVWUHDP

FRQVWUXFWLRQ�DFWLYLWLHV�GXULQJ�WKH������LQVWUHDP�FRQVWUXFWLRQ�³ZLQGRZ´�

d. Project history (for ongoing projects)

,Q������WKH�-RKQ�'D\�%DVLQ�&RXQFLO�HQOLVWHG�WKH�KHOS�RI�WKH�%25�WR�SURYLGH�WHFKQLFDO�DVVLVWDQFH

LQ�SUHSDULQJ�D�ZDWHUVKHG�LPSURYHPHQW�SODQ���7KH�JRDO�ZDV�WR�FUHDWH�D�OLVW��XVLQJ�VFLHQWLILFDOO\

FUHGLEOH�DVVHVVPHQW�PHWKRGV��RI�³GR�DEOH´�SURMHFWV��ZLWK�SRVLWLYH�HIIHFWV�RQ�ZDWHU�TXDOLW\�DQG

TXDQWLW\�DQG�DTXDWLF�KDELWDW���,Q�������WKH�SODQQLQJ�HIIRUWV�RI�WKH�7ULEHV��DJHQFLHV��DQG�SXEOLF

FXOPLQDWHG�LQ�WKH�8SSHU�-RKQ�'D\�5LYHU�%DVLQ�0DVWHU�:DWHU�3ODQ�:RUNLQJ�3DSHU��%25�������

7KH�:RUNLQJ�3DSHU�LGHQWLILHG�FULWLFDO�JDSV�DQG�DUHDV�IRU�LPSURYHPHQW�LQ�RQJRLQJ�DJHQF\

SURJUDPV�DQG�RXWOLQHG�SURMHFWV�WKDW�DGGUHVVHG�WKHVH�GHILFLHQFLHV���,Q�VXEVHTXHQW�\HDUV�

LQGLYLGXDO�VWUHDP�UHVWRUDWLRQ�SODQV�ZHUH�SUHSDUHG�IRU�WKH�PDMRU�ZDWHUVKHGV�LQ�WKH�XSSHU�DQG

PLGGOH�VXEEDVLQ���7KHVH�GRFXPHQWV�GHWDLO�D�FRPSUHKHQVLYH�UHVWRUDWLRQ�SURJUDP�LQYROYLQJ

PXOWLSOH�DJHQFLHV�WKDW�WDUJHWV�DOO�FRPSRQHQWV�RI�WKH�ZDWHUVKHG���7KH�LPSOHPHQWDWLRQ�VWUDWHJ\

LQYROYHV�QXPHURXV�PHDVXUHV��ZKLFK�XVHG�LQ�FRPELQDWLRQ��ZLOO�UHVXOW�LQ�EHQHILFLDO�HIIHFWV�WR�WKH

ZDWHUVKHG�

,PSOHPHQWDWLRQ�DFWLYLWLHV��XQGHU�WKH�PDVWHU�ZDWHUVKHG�SODQ��EHJDQ�LQ������ZLWK�WKH�/XFH�/RQJ�

&DWKHGUDO�5RFN��+ROOLGD\�5HWXUQ�)ORZ�&RROLQJ��DQG�&URZQ�5DQFK�5HWXUQ�)ORZ�SURMHFWV���7KHVH

SURMHFWV�ZHUH�LPSOHPHQWHG�WR�GHPRQVWUDWH�SRVLWLYH�DFKLHYHPHQWV�LQ�ULSDULDQ��LQVWUHDP�KDELWDW�

DQG�ZDWHU�FRQVHUYDWLRQ���(DFK�ZDV�SODQQHG�DQG�FRQVWUXFWHG�ZLWK�WKH�LQYROYHPHQW�RI�PXOWLSOH

SDUWLHV�LQ�D�FRVW�VKDULQJ�DUUDQJHPHQW���3UHOLPLQDU\�UHVXOWV�RQ�WKH�GHPRQVWUDWLRQ�SURMHFWV�ZHUH

H[WUHPHO\�SRVLWLYH���7KH�/XFH�/RQJ�SURMHFW�HOLPLQDWHG�D�³SXVK�XS´�GLYHUVLRQ��SUHYLRXVO\�LGHQWLILHG

DV�D�PLJUDWLRQ�LPSHGLPHQW��UHSODFLQJ�LW�ZLWK�D�SHUPDQHQW��FRQFUHWH�DQG�VKHHW�VWHHO�GHYLFH���7KH

SURMHFW�EHQHILWV�LQVWUHDP�KDELWDW�WKURXJK�WKH�HOLPLQDWLRQ�RI�D�SRWHQWLDO�ILVK�SDVVDJH�EDUULHU

�SDVVDJH�LV�DVVXUHG�DW�DOO�ULYHU�OHYHOV���HQVXUHV�DSSURSULDWLRQ�RI�ZDWHU�WR�UDWH�DQG�GXW\��DQG

UHGXFHV�VHGLPHQWDWLRQ�DQG�EDQN�HURVLRQ���7KH�&DWKHGUDO�5RFN�SURMHFW�DFWXDOO\�DEDQGRQHG�D�ILVK

SDVVDJH�LPSHGLPHQW�DQG�LQFUHDVHG�LUULJDWLRQ�HIILFLHQF\�WKURXJK�FRQYHUVLRQ�RI�DQ�RSHQ�GLWFK�WR�D

FORVHG�SLSH�FRQYH\DQFH���7KH�+ROOLGD\�DQG�&URZQ�5DQFK�5HWXUQ�)ORZ�SURMHFWV�FRQYHUWHG�VXUIDFH

LUULJDWLRQ�GUDLQV�WR�EHORZ�JURXQG�UHWXUQ�V\VWHPV�

0RQLWRULQJ�RQ�WKH�+ROOLGD\�SURMHFW�KDV�VKRZQ�D�UHPDUNDEOH�GHFUHDVH�LQ�UHWXUQ�IORZ�WHPSHUDWXUHV

WR�WKH�ULYHU���3ULRU�WR�LPSOHPHQWLQJ�WKH�SURMHFW��RQO\�������RI�UHWXUQ�IORZV�ZHUH�OHVV�WKDQ���

GHJUHHV��WKH�6WDWH�ZDWHU�TXDOLW\�VWDQGDUG���ZKLOH�RYHU�����RI�SRVW�SURMHFW�UHWXUQ�IORZV�ZHUH

EHORZ�WKH�VWDQGDUG��5REHUWVRQ�DQG�'HODQR�������
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,Q�������WKH�&7:6�DQG�*6:&'�VLJQHG�DQ�DJUHHPHQW�WR�LPSOHPHQW�DGGLWLRQDO�SURMHFWV�XQGHU�WKH

³(DUO\�$FWLRQ�:DWHUVKHG�3URMHFWV´�SURJUDP�RI�WKH�%3$���,Q�������WKH�+ROOLGD\�'LYHUVLRQ��.LJKW

DQG�(GLJHU�,UULJDWLRQ��DQG�/HPRQ¶V�,QILOWUDWLRQ�*DOOHU\�SURMHFWV�ZHUH�FRPSOHWHG���7KH�+ROOLGD\

'LYHUVLRQ�SURMHFW�FRQYHUWHG�D�SXVK�XS�GLYHUVLRQ�WR�D�SHUPDQHQW�VWUXFWXUH��HOLPLQDWLQJ�D�ILVK

SDVVDJH�LPSHGLPHQW���7KH�.LJKW�DQG�(GLJHU�,UULJDWLRQ�SURMHFWV�LQYROYHG�UHRUJDQL]DWLRQ�RI�WKH

IORRG�LUULJDWLRQ�V\VWHP�WR�DQ�HIILFLHQW�VSULQNOHU�RSHUDWLRQ���7KHVH�SURMHFWV�UHGXFH�GLYHUWHG

DPRXQWV�DQG�UHVXOW�LQ�DGGLWLRQDO�IORZV�UHPDLQLQJ�LQ�WKH�ULYHU�IRU�D�ORQJHU�SHULRG�RI�WLPH��IURP

PRYLQJ�WKH�SRLQW�RI�GLYHUVLRQ�GRZQVWUHDP����7KH�/HPRQ¶V�SURMHFW�FRQVLVWHG�RI�UHSODFLQJ�D

SHUPDQHQW�GLYHUVLRQ�ZLWK�DQ�LQILOWUDWLRQ�JDOOHU\�DQG�FRQYHUWLQJ�D�SRUWLRQ�RI�WKH�RSHQ�GLWFK�V\VWHP

ZLWK�D�EHORZ�JURXQG�FRQYH\DQFH�RSHUDWLRQ���7KLV�UHVXOWV�LQ�PXFK�OHVV�ZDWHU�EHLQJ�GLYHUWHG��IURP

D�UHGXFHG�QHHG�WR�GLYHUW�PRUH�ZDWHU�WR�DFKLHYH�VXIILFLHQW�K\GUDXOLF�KHDG�DQG�WR�UHSODFH

FRQYH\DQFH�ORVVHV��DQG�HQWLUHO\�HOLPLQDWHG�D�ILVK�SDVVDJH�LPSHGLPHQW���$OO�SURMHFWV�FRQVLVWHG�RI

FRVW�VKDULQJ�ZLWK�PXOWLSOH�SDUWLHV��ZKLFK�HIIHFWLYHO\�UHGXFHG�%3$¶V�FRQWULEXWLRQ�RQ�WKH�SURMHFWV�WR

OHVV�WKDQ����SHUFHQW�

,Q�������WKH�&7:6�DQG�*6:&'�LPSOHPHQWHG�DGGLWLRQDO�SURMHFWV�XQGHU�DQ�XSGDWHG�DJUHHPHQW�

7KH�)LHOG¶V�,UULJDWLRQ�DQG�,QILOWUDWLRQ�*DOOHU\��DQG�3DJH�DQG�&ODXVHQ�,UULJDWLRQ�&RQYHUVLRQV�ZHUH

LPSOHPHQWHG�LQ�WKH������ILHOG�VHDVRQ���$OWKRXJK�DQDO\VLV�RI�PRQLWRULQJ�LQIRUPDWLRQ�KDV�QRW�\HW

EHHQ�FRPSOHWHG��HDUO\�SUHGLFWLRQV�RI�SURMHFW�UHVXOWV�DSSHDUV�SURPLVLQJ���7KH�)LHOGV�SURMHFW

HOLPLQDWHG�D�ILVK�SDVVDJH�EDUULHU�LQ�DQ�DUHD�RI�SULPDU\�FKLQRRN�VSDZQLQJ��UHGXFHG�LUULJDWLRQ

QHHGV��E\�UHXVLQJ�ZDUP�WDLOZDWHUV�IRU�LUULJDWLRQ���DQG�LPSURYHG�LUULJDWLRQ�DQG�FRQYH\DQFH

HIILFLHQFLHV���%\�UHXVLQJ�ZDUP�WDLOZDWHU�IRU�LUULJDWLRQ��IRUDJH�SURGXFWLRQ�LV�LQFUHDVHG�DQG�ULYHU

GLYHUVLRQ�QHHGV�DUH�UHGXFHG���7KH�3DJH�DQG�&ODXVHQ�SURMHFWV�UHGXFH�LUULJDWLRQ�QHHGV�E\

LPSURYLQJ�LUULJDWLRQ�HIILFLHQF\���7KH�DQWLFLSDWHG�UHVXOWV�RI�WKHVH�SURMHFWV�LV�WKDW�DGGLWLRQDO��KLJKHU

TXDOLW\�ZDWHU�ZLOO�EH�OHIW�LQ�WKH�ULYHU�IRU�D�ORQJHU�SHULRG�RI�WLPH��VWUHDP�WHPSHUDWXUHV�ZLOO�EH

UHGXFHG��DQG�PRUH�ZDWHU�RYHUDOO�ZLOO�UHPDLQ�LQ�WKH�ULYHU���7KH�FRPELQHG�HIIHFW�LV�WR�LQFUHDVH

VWUHDPIORZ��LGHQWLILHG�DV�D�FULWLFDO�QHHG�LQ�WKH�-RKQ�'D\���%3$¶V�WRWDO�FRVW�VKDUH�REOLJDWLRQ�IRU

WKHVH�SURMHFWV�ZDV�OHVV�WKDQ����SHUFHQW���$OVR�LQ�������WKH�7ULEHV�EHJDQ�ZRUNLQJ�ZLWK�WKHLU

FRRSHUDWRUV�WR�LPSOHPHQW�RWKHU�UHPDLQLQJ�VFKHGXOHG�SURMHFWV�IURP�WKH�ZDWHUVKHG�UHVWRUDWLRQ

SODQ���$PRQJ�WKH�SODQQHG�SURMHFWV��WKH�EHDYHU�PDQDJHPHQW�SURJUDP��0RQXPHQW�1DWLYH�3ODQW

1XUVHU\�SURMHFW��ZDWHU�TXDOLW\�PRQLWRULQJ��DQG�VWUHDP�JDXJH�RSHUDWLRQV�ZHUH�GHYHORSHG�DQG�DUH

DQWLFLSDWHG�WR�FRQWLQXH�WKURXJK������

7KH�7ULEHV�DQG�*6:&'�FRQWLQXHG�WKHLU�FRRSHUDWLYH�LQYROYHPHQW�LQ�SURMHFW�LPSOHPHQWDWLRQ

WKURXJK��������7KH�+ROPHV�DQG�&URZQ�5DQFK�'LYHUVLRQV��5XGLVKDXVHU�,QILOWUDWLRQ�*DOOHU\��/HH

,UULJDWLRQ�5HRUJDQL]DWLRQ��DQG�0RUULV�3LNH�3XPSLQJ�6WDWLRQV�ZHUH�DOO�FRPSOHWHG�RU�QHDULQJ

FRPSOHWLRQ�DW�WKH�FORVH�RI��������$OWKRXJK�RQO\�SUHSURMHFW�LQIRUPDWLRQ�KDV�EHHQ�FRPSOHWHG�WR

GDWH��SRVW�SURMHFW�GDWD�ZLOO�EH�FROOHFWHG�LQ��������UHVXOWV�DUH�H[SHFWHG�WR�EH�VLPLODU�WR�SUHYLRXVO\

FRPSOHWHG�SURMHFWV�RI�WKH�VDPH�QDWXUH���3DVVDJH�EDUULHUV�ZHUH�HOLPLQDWHG��LUULJDWLRQ�HIILFLHQFLHV

ZHUH�LPSOHPHQWHG��DQG�ZDWHU�VDYLQJV�VKRXOG�UHVXOW���2I�SDUWLFXODU�LQWHUHVW��IURP�D�ZDWHU�VDYLQJV

SHUVSHFWLYH��ZDV�WKH�0RUULV�3LNH�SURMHFW���+LVWRULFDOO\�ZDWHU�ZDV�GLYHUWHG�GRZQ�DQ�DSSUR[LPDWHO\

��PLOH�ORQJ��RSHQ�GLWFK��WKDW�UDQ�DFURVV�D�VRXWK�IDFLQJ�VORSH���:DWHU�ORVV�HVWLPDWHV�ZHUH

FDOFXODWHG��XVLQJ�D�IORZ�PHWHU��RI�DSSUR[LPDWHO\�����IURP�WKH�SRLQW�RI�GLYHUVLRQ�WR�WKH�ILUVW

SRLQW�RI�DSSOLFDWLRQ��5REHUWVRQ��XQSXEOLVKHG�GDWD����(OLPLQDWLQJ�WKH�GLWFK�E\�FRQYHUWLQJ�WR

SXPSLQJ�VWDWLRQV�VKRXOG�QRW�RQO\�UHVXOW�LQ�ZDWHU�VDYLQJV�RYHUDOO��EXW�DOVR�DGGLWLRQDO�ZDWHU

UHPDLQLQJ�LQ�WKH�ULYHU�IRU�RYHU�ILYH�PLOHV��WKH�GLVWDQFH�WR�WKH�QH[W�GLYHUVLRQ����+RZHYHU��VLQFH�WKH

QH[W�GLYHUVLRQ�KDV�DOVR�EHHQ�FRQYHUWHG�WR�D�SXPSLQJ�VWDWLRQ��XQGHU�WKH������.LJKW�3URMHFW���ZH

DUH�DQWLFLSDWLQJ�DGGLWLRQDO�VWUHDPIORZ�LPSURYHPHQWV�IDU�EHORZ�WKH�SRLQW�RI�GLYHUVLRQ�IRU�WKH

0RUULV�3LNH�SURMHFW���(YDOXODWLQJ�EHQHILFLDO�FXPPXODWLYH�HIIHFWV�ZLOO�EH�RI�SDUWLFXODU�LPSRUWDQFH�LQ

IXWXUH�\HDUV�DQG�ZLOO�EH�VSHFLILFDOO\�LGHQWLILHG�LQ�WKH������,QWHULP�-RKQ�'D\�%DVLQ�:DWHU�4XDOLW\

0RQLWRULQJ�3ODQ��5REHUWVRQ�������
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3URMHFWV�KDYH�EHHQ�VHOHFWHG�DQG�IXQGHG�IRU��������7KH\�DUH�HVVHQWLDOO\�VLPLODU�WR�WKRVH�SURSRVHG

LQ�SUHYLRXV�\HDUV��EXW�KDYH�DOVR�EHHQ�EURDGHQHG�WR�UHIOHFW�DGGLWLRQDO�PHDVXUHV�IURP�WKH

FRPSUHKHQVLYH�ZDWHUVKHG�DVVHVVPHQWV���,PSOHPHQWDWLRQ�RQ�VRPH�RI�WKH�SURMHFWV�KDV�EHJXQ��EXW

FRQVWUXFWLRQ�DQG�PRQLWRULQJ�ZLOO�QRW�RFFXU�XQWLO�QH[W�\HDU�

e. Proposal objectives

,QFUHDVH�LQ�VHDVRQ�VWUHDP�IORZV�WKURXJK�D�FRPELQDWLRQ�RI�LUULJDWLRQ�HIILFLHQF\��ULSDULDQ�UHFRYHU\�

DQG�RWKHU�LUULJDWLRQ�IDFLOLW\�XSJUDGHV���,UULJDWLRQ�V\VWHPV�ZHUH�FRQVWUXFWHG�KLVWRULFDOO\�ZLWKRXW

UHJDUG�WR�ZDWHU�HIILFLHQF\���,Q�PDQ\�FDVHV��ZDWHU�PXVW�WUDYHO�PDQ\�PLOHV�ZLWKLQ�WKH�GLWFK�EHIRUH

EHLQJ�DSSOLHG�RQ�WKH�ILHOG���&RQYH\DQFH�ORVVHV�GXH�WR�HYDSRUDWLRQ��VHHSDJH��DQG�VSLOO�FDQ�EH

VLJQLILFDQW���,UULJDWRUV�PD\�GLYHUW�PRUH�WKDQ�WKHLU�OHJDO�UDWH�DQG�GXW\�LQ�RUGHU�WR�PRYH�WKHLU�IXOO

HQWLWOHPHQW�GRZQ�WKH�GLWFK���3XVK�XS�GLYHUVLRQV��WKDW�PD\�EH�LQHIIHFWLYHO\�GHVLJQHG�DQG

FRQVWUXFWHG��FDQ�UHVXOW�LQ�DGGLWLRQDO�PLVDSSURSULDWLRQV�GXH�WR�LQVXIILFLHQW�K\GUDXOLF�KHDG�RU

VHHSDJH�DQG�VSLOODJH���3HUPDQHQW�GLYHUVLRQV�DQG�SXPSLQJ�VWDWLRQV�DOORZ�IRU�D�PRUH�DFFXUDWH

DFFRXQWLQJ�RI�GLYHUVLRQ�UDWHV���7KH�����²�����VSULQJ�FKLQRRN�VWXG\��DQG�RWKHU�ZDWHUVKHG

DVVHVVPHQWV��LGHQWLILHG�LUULJDWLRQ�ZLWKGUDZDOV��ZKLFK�UHGXFH�IORZV�DQG�LQFUHDVH�WHPSHUDWXUHV��DV

D�SRVVLEOH�OLPLWLQJ�IDFWRU�IRU�VSULQJ�FKLQRRN�VDOPRQ�LQ�WKH�PDLQVWHP��/LQGVD\�HW�DO���������7KH

LQWHUDJHQF\�ZDWHUVKHG�DVVHVVPHQW�DQG�VWUHDP�UHVWRUDWLRQ�SODQV�LGHQWLI\�HIILFLHQF\�PHDVXUHV�DV

KDYLQJ�WKH�SRWHQWLDO�IRU�VLJQLILFDQW��SRVLWLYH�HIIHFWV�RQ�IORZV�WKURXJKRXW�WKH�LUULJDWLRQ�VHDVRQ�

3HUPDQHQW�GLYHUVLRQ�VWUXFWXUHV�DUH�SURSRVHG�IRU�WKH�0DVFDOO�,UULJDWLRQ�5HRUJDQL]DWLRQ��.LOSDWULFN

3LSHOLQH��DQG�WKH�6W��&ODLU�'LYHUVLRQV�����SURMHFWV��3XPSLQJ�VWDWLRQV�DUH�SURSRVHG�IRU�WKH�6PRNH\

&UHHN�,UULJDWLRQ�5HRUJDQL]DWLRQ������5XGLVKDXVHU�3XPSLQJ�6WDWLRQ��DQG�WKH�0XOOLQ�3XPSLQJ

6WDWLRQ�DQG�,UULJDWLRQ�5HRUJDQL]DWLRQ�SURMHFWV���7KHVH�SURMHFWV�DUH�DQWLFLSDWHG�WR�FRQWULEXWH�WR

LPSURYHG�VWUHDP�IORZ�E\�HOLPLQDWLQJ�WKH�QHHG�IRU�RYHU�GLYHUVLRQ�GXH�WR�LQHIILFLHQW�GLYHUVLRQ

GDPV�

,UULJDWLRQ�FRQYHUVLRQV�IURP�IORRG�WR�VSULQNOHU�DUH�SURSRVHG�IRU�WKH�6PRNH\�&UHHN�DQG�0XOOLQ

SURMHFWV��8SJUDGLQJ�FRQYH\DQFH�V\VWHPV�IURP�RSHQ�VXUIDFH�WR�EHORZ�JURXQG�SLSH�DUH�SURSRVHG

IRU�WKH�6PRNH\�&UHHN��0DVFDOO��.LOSDWULFN��5XGLVKDXVHU��DQG�0XOOLQ�SURMHFWV���,PSURYHG�WULEXWDU\

FURVVLQJ�V\VWHPV�DUH�SURSRVHG�IRU�WKH�0DVFDOO��.LOSDWULFN��DQG�5XGLVKDXVHU�SURMHFWV���)ORZ

LPSURYHPHQWV�DUH�DQWLFLSDWHG�DV�D�UHVXOW�RI�RYHUDOO�LPSURYHPHQWV�LQ�LUULJDWLRQ�HIILFLHQFLHV�

&KDQJHV�LQ�GLYHUVLRQ�SRLQWV�DUH�SURSRVHG�IRU�WKH�.LOSDWULFN�3LSHOLQH�DQG�0XOOLQ���ò�PLOHV

GRZQVWUHDP��SURMHFWV���6LPLODUO\��XQGHU�WKH�5XGLVKDXVHU�SURMHFW��ODWH�VHDVRQ�ZDWHU�ULJKWV�LQ�D

WULEXWDU\�VWUHDP�ZLOO�EH�H[FKDQJHG�IRU�ULJKWV�LQ�WKH�PDLQVWHP���)ORZ�LPSURYHPHQWV�DUH

DQWLFLSDWHG�IURP�PRYLQJ�GLYHUVLRQ�SRLQWV�GRZQVWUHDP�DQG�HOLPLQDWLQJ�ODWH�VHDVRQ�GLYHUVLRQV�

7KH�(GLJHU�DQG�9LQGRQGR�5HWXUQ�)ORZ�&RROLQJ�SURMHFWV�DUH�DQWLFLSDWHG�WR�KDYH�D�SRWHQWLDOO\�PLQRU

EHQHILW�WR�IORZ�E\�HOLPLQDWLQJ�HYDSR�WUDQVSLUDWLRQ�RI�UHWXUQ�IORZV�E\�FRQYHUWLQJ�VXUIDFH�UHWXUQV�WR

VXE�VXUIDFH�

,PSURYH�ZDWHU�TXDOLW\�E\�UHGXFLQJ�EDQN�LQVWDELOLW\��VHGLPHQWDWLRQ��DQG�EHGORDG�PRYHPHQW�IURP

DQQXDO�FRQVWUXFWLRQ�RI�GLYHUVLRQ�GDPV���$QQXDO�FRQVWUXFWLRQ��DQG�UHFRQVWUXFWLRQ��RQ�DQ�DV�

QHHGHG�EDVLV���RI�SXVK�XS�GLYHUVLRQV�UHTXLUH�VFDYHQJLQJ�RI�ULYHU�EDQNV�DQG�EHGV�WR�SURFXUH

PDWHULDOV�IRU�WKH�GLYHUVLRQ�GDP���5LYHU�EDQNV�DQG�EHGV��XS��DQG�GRZQVWUHDP�RI�WKH�GDP�DUH

FRQWLQXDOO\�XQVWDEOH�OHDGLQJ�WR�DFXWH�DQG�FKURQLF�VHGLPHQW�LQSXWV�

,QVWDOODWLRQ�RI�SHUPDQHQW�VWUXFWXUHV�RQ�WKH�0DVFDOO��+ROPHV��.LOSDWULFN��DQG�6W��&ODLU����

GLYHUVLRQV�DQG�SXPSLQJ�VWDWLRQV�RQ�WKH�6PRNH\�&UHHN������5XGLVKDXVHU��DQG�0XOOLQ�GLYHUVLRQV�ZLOO

HOLPLQDWH�WKH�QHHG�IRU�DQQXDO�FRQVWUXFWLRQ�DQG�LQ�VHDVRQ�UHFRQVWUXFWLRQ�RI�SXVK�XS�GLYHUVLRQV�
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7KH�0DVFDOO��5XGLVKDXVHU��DQG�.LOSDWULFN�SURMHFWV�ZLOO�HOLPLQDWH�HQWLUHO\�WKUHH�GLYHUVLRQ�VWUXFWXUHV

RQ�WULEXWDU\�VWUHDPV�E\�UHSODFLQJ�WKHP�ZLWK�SHUPDQHQW�GLWFK�FURVVLQJV�

5HGXFH�RU�HOLPLQDWH�PLJUDWRU\�GHOD\V�IURP�SDVVDJH�LPSHGLPHQWV���$QDGURPRXV�ILVK�HQWHULQJ�WKH

XSSHU�-RKQ�'D\�V\VWHP�KDYH�DOUHDG\�WUDYHOHG�RYHU�����PLOHV�WR�DFFHVV�VSDZQLQJ�DUHDV�

5HVHDUFK�WKDW�WKH�&7:6����-RKQ�'D\�%DVLQ�2IILFH�KDV�IXQGHG�LQ�WKH�XSSHU�EDVLQ�VKRZV�WKDW�DGXOW

KROGLQJ�DUHDV�DUH�FORVHO\�WLHG�WR�WKHUPDO�UHIXJLD��7RUJHUVHQ���������0RVW�RI�WKH�UHIXJLD�DUHDV�DUH

LQ�WKH�XSSHU�PDLQVWHP�DERYH�3UDLULH�&LW\�DQG�WKH�XSSHU�0LGGOH�)RUN��DERYH�WKH�&DPS�&UHHN

FRQIOXHQFH���3DVVDJH�LPSHGLPHQWV�GHOD\�PLJUDWLRQ�WR�VSDZQLQJ�DUHDV�DQG��PD\��ORZHU�VSDZQLQJ

VXFFHVV���7KH�SURSRVHG�SURMHFWV�DGGUHVV�SDVVDJH�LPSHGLPHQWV�LQ�WKH�PLJUDWRU\�FRUULGRU

GRZQVWUHDP�RI�WKH�LGHQWLILHG�UHIXJLD�DQG�VSDZQLQJ�DUHDV�

7KH�6PRNH\�&UHHN������0DVFDOO������.LOSDWULFN������5XGLVKDXVHU������6W��&ODLU������0XOOLQ��DQG

+ROPHV�SURMHFWV�DOO�HOLPLQDWH�SDVVDJH�LPSHGLPHQWV�WKURXJK�LQVWDOODWLRQ�RI�SHUPDQHQW�GLYHUVLRQV�

SXPSLQJ�VWDWLRQV��WULEXWDU\�FURVVLQJV��RU�FRPELQDWLRQV�RI�WKHVH�IHDWXUHV�

,PSURYH�ZDWHU�TXDOLW\�E\�UHGXFLQJ�ZDWHU�WHPSHUDWXUHV�RI�UHWXUQ�IORZV�DQG�HOLPLQDWLQJ�PL[LQJ�DW

VWUHDP�GLWFK�FURVVLQJV���$QQXDO�VFDYHQJLQJ�RI�PDWHULDOV�XVHG�LQ�WKH�UHFRQVWUXFWLRQ�RI�GLYHUVLRQ

GDPV�OHDGV�WR�DFXWH�DQG�FKURQLF�GHVWDELOL]DWLRQ�RI�VWUHDP�EDQNV�DQG�EHGV���6HGLPHQW�WUDQVSRUW�WR

VWUHDPV�IURP�DFWLYHO\�HURGLQJ�EDQNV�DQG�KHDGFXWWLQJ�VWUHDP�FKDQQHOV�PD\�FRQWULEXWH�WR

LPSDLUHG�ZDWHU�TXDOLW\���5HGXFHG�IORZV�IURP�LUULJDWLRQ�GLYHUVLRQV�DUH�DQ�LGHQWLILHG�FRQWULEXWRU�WR

SRRU�ZDWHU�TXDOLW\�LQ�VSDZQLQJ�DQG�UHDULQJ�DUHDV���,Q�DGGLWLRQ��UHWXUQ�IORZ�V\VWHPV�WKDW�FROOHFW

DQG�WUDQVSRUW�WDLOZDWHUV�LQ�RSHQ�FRQYH\DQFH�V\VWHPV��RU�EHORZ�JURXQG�V\VWHPV�WKDW�KDYH�IDLOHG

DQG�UHVXOW�LQ�RSHQ�ILHOG�SRQGLQJ��FRQWULEXWH�SRRU�TXDOLW\�ZDWHU�WR�WKH�ULYHU�

$OO�SURMHFWV�WKDW�UHGXFH�VHGLPHQWDWLRQ�RU�LPSURYH�IORZV��DOVR�HQKDQFH�ZDWHU�TXDOLW\�WR�YDU\LQJ

GHJUHHV���,Q��DGGLWLRQ��WKH�(GLJHU�DQG�9LQGRQGR�5HWXUQ�)ORZ�&RROLQJ�SURMHFWV�PD\�KDYH�D�GLUHFW

EHQHILFLDO�HIIHFW�RQ�ZDWHU�TXDOLW\��LQ�SDUWLFXODU�ZLWK�UHJDUGV�WR�ORZHULQJ�VXPPHU�ZDWHU

WHPSHUDWXUHV�

,PSURYH�ULSDULDQ�FRQGLWLRQ�DQG�H[WHQW�IROORZLQJ�UHPRYDO�RI�DQQXDO�LPSDFWV�WR�VWUHDPEDQNV�

$QQXDO�FRQVWUXFWLRQ�RI�SXVK�XS�GLYHUVLRQV�UHTXLUH�VFDYHQJLQJ�RI�ULYHU�EDQNV�WR�VHFXUH�PDWHULDOV

IRU�WKH�GLYHUVLRQ�GDP���,Q�DGGLWLRQ�WR�UHPRYLQJ�ULSDULDQ�YHJHWDWLRQ��WKLV�OHDGV�WR�FKURQLFDOO\

XQVWDEOH�ULYHU�EDQNV�ERWK�XS��DQG�GRZQVWUHDP�RI�WKH�GLYHUVLRQ�GDP���,QFUHDVHG�YHORFLW\�RYHU�WKH

GLYHUVLRQ�GDP�VFRXUV�GRZQVWUHDP�EDQNV���7KH�GLYHUVLRQ�SURMHFWV�ZLOO�HOLPLQDWH�WKH�QHHG�IRU

VFDYHQJLQJ�PDWHULDOV�IURP�DGMDFHQW�ULYHU�EDQNV�DQG�UHGXFH�EDQN�VFRXULQJ�EHORZ�WKH�VWUXFWXUH�

7KLV��LQ�FRPELQDWLRQ�ZLWK�UHYHJHWDWLRQ�IROORZLQJ�SURMHFW�FRQVWUXFWLRQ��PD\�UHVXOW�LQ�VWDEOH��ZHOO

YHJHWDWHG�ULSDULDQ�DUHDV�VXUURXQGLQJ�WKH�SURMHFW�VWUXFWXUH���,UULJDWLRQ�DQG�DJULFXOWXUH�RSHUDWLRQDO

HIILFLHQFLHV�ZKLFK�LPSURYH�IRUDJH�SURGXFWLRQ�DQG�TXDOLW\�UHGXFH�WKH�SUHVVXUHV�WR�JUD]H�ULSDULDQ

DQG�RWKHU�VHQVLWLYH�DUHDV�

7KH�6PRNH\�&UHHN��0DVFDOO��.LOSDWULFN��5XGLVKDXVHU��6W��&ODLU��0XOOLQ��DQG�+ROPHV�SURMHFWV�DOO

SUHFOXGH�WKH�IXWXUH�QHHG�IRU�DQQXDO�FRQVWUXFWLRQ�RI�LUULJDWLRQ�GLYHUVLRQV�RU�LQVWUHDP�FRQYH\DQFH

VWUXFWXUHV���2Q�DOO�FRQVWUXFWLRQ�VLWHV��UHVWRUDWLRQ�RI�VWUHDP�EDQNV�DQG�YHJHWDWLRQ�ZLOO�RFFXU�

,PSOHPHQW�DQQXDO�PRQLWRULQJ�SURJUDP���7KH�DQWLFLSDWHG�EHQHILWV�RI�SURMHFW�LPSOHPHQWDWLRQ�DUH

JHQHUDOO\�RXWOLQHG�LQ�WKH�FRPSUHKHQVLYH�ZDWHUVKHG�DVVHVVPHQW��VWUHDP�UHVWRUDWLRQ�SODQV��DQG

RWKHU�DJHQF\�GRFXPHQWV���7KH�VSHFLILF�EHQHILWV�DUH�EHLQJ�HYDOXDWHG�XQGHU�SURMHFW�OHYHO

PRQLWRULQJ�HIIRUWV���,Q�WKH�SDVW��WKHVH�HIIRUWV�KDYH�EHHQ�FRQGXFWHG�RQO\�ZKHQ�PRQLWRULQJ�IXQGV

KDYH�EHHQ�VHFXUHG��KRZHYHU��WKH�%25�LV�QRZ�SURYLGLQJ�IXQGLQJ�WR�DQQXDOO\�HYDOXDWH�HDFK

SURMHFW���$�SULPDU\�REMHFWLYH�RI�WKH�LUULJDWLRQ�UHODWHG�SURMHFWV�LV�WR�LPSURYH�ODWH�VXPPHU�IORZV�

$QDO\]LQJ�HDFK�SURMHFW¶V�FRQWULEXWLRQ�WR�WKLV�REMHFWLYH�UHTXLUHV�DQ�DVVHVVPHQW�RI�IORZ�FRQGLWLRQV

GRZQVWUHDP�RI�WKH�SURMHFW�
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2Q�DQ�DQQXDO�EDVLV��WKH�-RKQ�'D\�%DVLQ�2IILFH�SUHSDUHV�DQG�LPSOHPHQWV�D�FRPSUHKHQVLYH

PRQLWRULQJ�SODQ�WKDW�HYDOXDWHV�WKH�VSHFLILF�EHQHILWV�RI�WKH�SURSRVHG�DQG�SUHYLRXV�SURMHFWV���7KH

SURJUDP�ZLOO�XWLOL]H�WKH�SUHYLRXV�DQG�RQJRLQJ�HIIRUWV��VXFK�DV�WKH�268�WKHUPDO�YLGHRJUDSK\

SURMHFW��WHPSHUDWXUH�DQG�IORZ�PRQLWRULQJ��DQG�RWKHU�DFWLYLWLHV�

7KH�DQQXDO�PRQLWRULQJ�DQG�HYDOXDWLRQ�SODQ�LV�FRPPLWWHG�DV�DQ�RQJRLQJ�DJHQF\�SURJUDP�DQG�LV

QRW�IXQGHG�WKURXJK�WKH�%3$��5REHUWVRQ�������5REHUWVRQ�������DQG�5REHUWVRQ�������LQ�SUHS��

3ULRU�WR�WKH�PRQLWRULQJ�VHDVRQ��DQ�DQQXDO�PRQLWRULQJ�SODQ�LV�GHYHORSHG�DQG�UHYLHZHG�E\�WKH

LQWHUDJHQF\�WHDP���(DFK�SURMHFW�LV�HYDOXDWHG�IRU�DWWDLQPHQW�RI�SURMHFW�REMHFWLYHV�IROORZLQJ

FRQVWUXFWLRQ���$�UHSUHVHQWDWLYH�VDPSOH�RI�HDFK�SURMHFW�W\SH�LV�VHOHFWHG�IRU�PRQLWRULQJ�RI�VSHFLILF

PHDVXUDEOH�YDULDEOHV���0RQLWRULQJ�PHDVXUHV�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��LQVWDOODWLRQ�RI�SKRWR

SRLQWV��HYDOXDWLRQ�RI�FKDQQHO�FRQILJXUDWLRQ�DQG�UHFRYHU\��WHPSHUDWXUH�GDWD�JDWKHULQJ��VWUHDP

IORZ�JDXJLQJ��DQG�VWUHDP�WHPSHUDWXUH�SURILOH�DQDO\VLV�XVLQJ�WKHUPDO�YLGHRJUDSK\���7KURXJK�WKH

DQQXDO�PRQLWRULQJ�HIIRUW��ERWK�VLWH�VSHFLILF�SURMHFW�EHQHILWV�DQG�WKH�RYHUDOO��FXPPXODWLYH

ZDWHUVKHG�HIIHFW�FDQ�EH�LGHQWLILHG�

f. Methods

 7KH�*6:&'�XWLOL]HV�SURMHFW�GHVLJQ�FULWHULD�ZKLFK�IROORZ�WKH�86'$�1DWXUDO�5HVRXUFH�&RQVHUYDWLRQ

6HUYLFH¶V�VWDQGDUG�HQJLQHHULQJ�JXLGHOLQHV�DV�GHVFULEHG�LQ�WKHLU�1DWLRQDO�&RRSHUDWLYH�$JUHHPHQW�

&DOFXODWLRQV�RI�JURXQG�ZDWHU�LQWHUFHSWLRQ�DQG�IORZ�UDWHV�DUH�SDUWLDOO\�EDVHG�XSRQ�³7KH�'HVLJQ

DQG�&RQVWUXFWLRQ�RI�,QILOWUDWLRQ�*DOOHULHV´��%HQQHWW��������RWKHU�OLWHUDWXUH��DQG�SDVW�H[SHULHQFH

ZLWK�WKHVH�SURMHFWV���7KH�WHFKQRORJ\�GHYHORSHG�DQG�SLRQHHUHG�LQ�WKH�XSSHU�-RKQ�'D\�LV�EHLQJ

DGRSWHG�E\�SURIHVVLRQDO�VFLHQWLVWV�DQG�HQJLQHHUV�LQ�RWKHU�SDUWV�RI�WKH�EDVLQ�DQG�LQ�RWKHU�EDVLQV�RI

WKH�QRUWKZHVW���,QVWUHDP�FRQVWUXFWLRQ�DFWLYLWLHV�IROORZ�VSHFLILF�VWDQGDUGV�HVWDEOLVKHG�E\�WKH

2UHJRQ�'HSDUWPHQW�RI�)LVK�DQG�:LOGOLIH��UHFRJQL]HG�WKURXJK�WKHLU�RZQ�UHVHDUFK���:H�DUH�QRW

DZDUH�RI�DQ\�DOWHUQDWLYH�VFLHQWLILF�SURFHGXUH�RU�WHFKQLTXH�WKDW�ZRXOG�EH�RI�VLJQLILFDQW�EHQHILW

JLYHQ�FXUUHQW�FRQVWUDLQWV�RI�IXQGLQJ�DQG�WLPH�

&RQFHSWXDO�SURMHFWV�ZHUH�DQDO\]HG�LQ�WKH�:DWHU�2SWLPL]DWLRQ�6WXG\���7KH�HIIHFWV�RI�WKH�YDULRXV

SURMHFW�LPSOHPHQWDWLRQ�VFHQDULRV�RQ�ULYHUIORZV�DQG�VWUHDP�WHPSHUDWXUHV�ZHUH�DQDO\]HG�WKURXJK

VLPXODWLRQ�VWXGLHV�RI�WKH�EDVLQ�K\GURORJ\��%25������6XSSRUWLQJ�9RO�,�DQG�,,����+\GURORJLF�DQG

WHPSHUDWXUH�PRGHOV�ZHUH�SUHSDUHG�IRU�WKH�PDLQ�VWHP�WR�DVVLVW�LQ�WKH�HYDOXDWLRQ���7KH�HIIHFWV�RI

LQGLYLGXDO�HOHPHQW��SURMHFW��LPSOHPHQWDWLRQ�ZDV�DOVR�DVVHVVHG�IRU�LPSDFWV�RQ�VWUHDPIORZ�

WHPSHUDWXUH��VHGLPHQW��ILVK��DQG�RWKHU�UHVRXUFHV��H�J���FURS�SURGXFWLRQ���3URMHFWV�DUH�VHOHFWHG

XVLQJ�DQ�LQWHUDJHQF\�HYDOXDWLRQ�DQG�SULRULWL]DWLRQ�SURFHVV���$QWLFLSDWHG�RXWFRPHV�DUH�ZHLJKHG

DJDLQVW�FRVWV�WR�GHWHUPLQH�FRVW²EHQHILW�UDWLRV�IRU�WKH�SURSRVHG�SURMHFWV�DQG�DOWHUQDWLYHV�

7KH�PHWKRGRORJ\�IRU�WKHVH�SURMHFWV�LV�EHLQJ�GHVLJQHG��G\QDPLFDOO\�PRGLILHG��DQG�DSSOLHG�DW�WKH

ORFDO�OHYHO���+RZHYHU��LW�GUDZV�XSRQ�UHVHDUFK�FRQGXFWHG�LQ�WKH�ILHOG�RI�K\GURORJ\�DQG

HQJLQHHULQJ���6RPH�RI�WKHVH�UHVRXUFHV�DUH�GHVFULEHG�LQ�WKH�SDSHU�³7KH�'HVLJQ�DQG�&RQVWUXFWLRQ

RI�,QILOWUDWLRQ�*DOOHULHV´��%HQQHWW�������DQG�RWKHU�JHRWHFKQLFDO�PDQXDOV�

0RQLWRULQJ�DQG�HYDOXDWLRQ�RI�HDFK�SURMHFW�LV�FRPPLWWHG�DV�SDUW�RI�WKH�DJHQFLHV¶��H�J���&7:6���

-RKQ�'D\�%DVLQ�2IILFH�DQG�*UDQW�6:&'��DQQXDO�PRQLWRULQJ�SURJUDP���&XUUHQW�PRQLWRULQJ�RQ

SUHYLRXVO\�FRPSOHWHG�SURMHFWV�FRQVLVWV�RI�YLVXDO�DVVHVVVPHQWV�RI�SRVW�FRQVWUXFWLRQ�VLWH�FRQGLWLRQV

DQG�DFTXLVLWLRQ�RI�WHPSHUDWXUH�DQG�IORZ�LQIRUPDWLRQ���,Q�DGGLWLRQ��WKH������PRQLWRULQJ�SODQ

SURSRVHV�WR�PRQLWRU�FKDQQHO�FRQILJXUDWLRQ��IORZ��WHPSHUDWXUH��ILVK�VSHFLHV�GLVWULEXWLRQ��DQG

ULSDULDQ�UHFRYHU\���,Q�RUGHU�WR�HYDOXDWH�VHGLPHQW�GHOLYHU\�ZLWKLQ�WKH�SURMHFW�FRQVWUXFWLRQ�DUHD�

FURVV�VHFWLRQDO�FKDQQHO�PHDVXUPHQWV�ZLOO�EH�FRPSDUHG�WR�WKH�GHWDLOHG�SUH�SURMHFW�HQJLQHHULQJ

GHVLJQ�GUDZQLQJV���&KDQJHV�LQ�FKDQQHO�FRQILJXUDWLRQ�DQG�HVWLPDWHV�RI�VHGLPHQW�LQSXW�FDQ�EH

FDOFXODWHG���%DVHG�RQ�SUHYLRXV�SKRWR�SRLQW�PRQLWRULQJ�DW�HDFK�FRQVWUXFWHG�SURMHFW��UHVWRUDWLRQ�RI
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VWUHDP�EDQN�YHJHWDWLRQ�KDV�EHHQ�H[WUHPHO\�UDSLG���7KLV�LQGLFDWHV�WKDW�VHGLPHQW�GHOLYHU\�LV

HIIHFWLYHO\�FRQWUROOHG�ZLWKLQ�RQH�WR�WZR�\HDUV�RI�SURMHFW�LPSOHPHQWDWLRQ�

,QVWUHDP�FRQVWUXFWLRQ�IROORZV�JXLGHOLQHV�HVWDEOLVKHG�E\�WKH�2UHJRQ�'HSDUWPHQW�RI�)LVK�DQG

:LOGOLIH�IRU�WLPLQJ�FRQVLGHUDWLRQV�WR�SURWHFW�PLJUDWLQJ��VSDZQLQJ��DQG�HPHUJLQJ�ILVK���6WDQGDUG

PHWKRGV�RI�FRQVWUXFWLRQ�IRU�SURWHFWLRQ�RI�LQVWUHDP�UHVRXUFHV�DUH�IROORZHG�WR�HQVXUH�PLQLPL]DWLRQ

RI�DFXWH�DIIHFWV�WR�DTXDWLF�DQG�WHUUHVWULDO�UHVRXUFHV�LQ�WKH�DUHD�RI�LPSDFW���&RPSOLDQFH�ZLWK�WKH

1DWLRQDO�(QYLURQPHQWDO�3ROLF\�$FW��(QGDQJHUHG�6SHFLHV�$FW��DQG�RWKHU�PDQGDWHV��WKURXJK

SUHSDUDWLRQ�RI�SURMHFW�OHYHO�GRFXPHQWV��SURYLGHV�DGGLWLRQDO�DVVXUDQFHV�RI�DQG�DWWHQWLRQ�WR

ELRORJLFDO�SURWHFWLRQ�UHTXLUHPHQWV�

5LVNV�WR�VSHFLHV�IURP�VKRUW�WHUP��DFXWH�FRQVWUXFWLRQ�LPSDFWV�KDYH�EHHQ�ZHLJKHG�DJDLQVW�WKH�ORQJ

WHUP�ULVNV�RI�IDLOLQJ�WR�FRPSOHWH�UHVWRUDWLRQ�DFWLRQV���,Q�DOO�FDVHV��WKH�ULVNV�DQG�FKURQLF�LPSDFWV�RI

QRW�LPSOHPHQWLQJ�WKH�SURMHFWV�KDYH�EHHQ�VLJQLILFDQWO\�KLJKHU�WR�UHVRXUFHV�WKDQ�WKH�QHJOLJLEOH

HIIHFWV�RI�SURMHFW�DFWLYLWLHV�

g. Facilities and equipment

&RQVWUXFWLRQ�HTXLSPHQW�WR�EH�XVHG�YDULHV�GHSHQGLQJ�XSRQ�VLWH�FKDUDFWHULVWLFV��PDWHULDOV�WR�EH

LQVWDOOHG��DQG�VLWH�REMHFWLYHV���)RU�H[DPSOH��WKH�GLYHUVLRQ�SURMHFWV�XVH�D�WUDFNKRH�DQG�ORDGHU�WR

SODFH�ULS�UDS�URFN�DQG�D�SXPS�WR�GU\�WKH�VLWH�IRU�SODFHPHQW�RI�FRQFUHWH���6LWHV�ZLWK�DGGLWLRQDO

H[FDYDWLRQ�UHTXLUHPHQWV�PD\�XWLOL]H�D�EXOOGR]HU�DV�ZHOO���(TXLSPHQW�LV�UHDGLO\�DYDLODEOH�ZLWKLQ�WKH

SURMHFW�DUHDV�

3URMHFW�GHVLJQ�DQG�GDWD�FROOHFWLRQ�DQG�DQDO\VLV�XWLOL]HV�YDULRXV�HQJLQHHULQJ�FRPSXWHU�DLGHG

GHVLJQ�SDFNDJHV���3URMHFW�PRQLWRULQJ�ZLOO�LQFOXGH�DSSOLFDWLRQ�RI�PLFURFKLS�GDWD�ORJJHUV�DQG

FRPSXWHU�DQDO\VLV�SURJUDPV���7KLV�HTXLSPHQW�LV�DOUHDG\�SUHVHQW�LQ�WKH�SURMHFW�RIILFHV�

h. Budget

$OWKRXJK�%3$
V�FRVW�VKDUH�FRQWULEXWLRQ�IRU�WKHVH�SURMHFWV�LV�FXUUHQWO\������WKH�7ULEHV�DQG

*6:&'�KDYH�EHHQ�DEOH�WR�UHGXFH�%RQQHYLOOH
V�FRQWULEXWLRQ�RQ�SDVW�SURMHFWV�WR�OHVV�WKDQ�����

:H�DVVHUW�WKDW�WKH�KLJKHU�SURSRUWLRQ�RI�%3$
V�FRPPLWPHQW�IRU�)<�����LV�GXH�WR�WKH�UHTXHVW�EHLQJ

SUHSDUHG�WZR�\HDUV�SULRU�WR�LPSOHPHQWDWLRQ��ZKLFK�LV�FRQVLGHUDEO\�HDUOLHU�WKDQ�IRU�RWKHU�DJHQFLHV�

:H�EHOLHYH�WKDW�ZH�ZLOO�EH�VXFFHVVIXO�LQ�VHFXULQJ�DGGLWLRQDO�IXQGV��ZKHUHE\�%3$
V�FRQWULEXWLRQ

FRXOG�EH�UHGXFHG�VLPLODU�WR�ZKDW�LW�KDV�EHHQ�LQ�WKH�SDVW�

$OO�SHUVRQQHO�FRVWV��DQG�FRQVHTXHQWO\�IULQJH�DQG�LQGLUHFW�FRVWV��DUH�FRYHUHG�LQ�RWKHU�FRQWUDFWV�

6LPLODUO\��WKH�FRVWV�RI�1(3$�DQG�RWKHU�FRPSOLDQFH��WUDYHO��DQG�FRQWUDFW�DGPLQLVWUDWLRQ�DUH�HLWKHU

SURYLGHG�IRU�LQ�RWKHU�FRQWUDFWV�RU�DUH�FRVW�VKDUH�FRQWULEXWLRQV�IURP�RWKHU�DJHQFLHV���7KH�7ULEHV

KDYH�FKRVHQ�WKLV�DSSURDFK�LQ�RUGHU�WR�PD[LPL]H�WKH�DFFRPSOLVKPHQW�RI�UHVWRUDWLRQ�DFWLRQV���$OO

FRVWV�DVVRFLDWHG�ZLWK�RSHUDWLRQV�DQG�PDLQWHQDQFH�RI�WKH�SURMHFWV�DUH�WKH�UHVSRQVLELOLW\�RI�WKH

ODQGRZQHU�XQGHU�IRUPDO��VLJQHG�DJUHHPHQWV���$FFHSWDQFH�RI�RSHUDWLRQDO�UHVSRQVLELOLWLHV�E\�WKH

ODQGRZQHU�LV�ORJLFDO�JLYHQ�WKDW�DOPRVW�DOO�RI�WKH�SURMHFW�IHDWXUHV�DUH�LPSURYHPHQWV�RI�H[LVWLQJ

LUULJDWLRQ�V\VWHPV���5HTXLULQJ�ODQGRZQHU�UHVSRQVLELOLW\�IRU�PDLQWHQDQFH�RI�WKH�SURMHFWV�LV�DOVR

QHFHVVDU\�LQ�RUGHU�WR�SURYLGH�WKH�PD[LPXP�DPRXQW�RI�IXQGV�DYDLODEOH�RQ�IXWXUH�SURMHFWV�DQG�WR

HQVXUH�WKDW�ODQGRZQHUV�DUH�FRPPLWWHG�WR�WKH�SURMHFW�RYHU�WKH�ORQJ�WHUP�

6XSSOLHV��HTXLSPHQW��DQG�FRVWV�IRU��RWKHU��LWHPV�JHQHUDOO\�KDYH�EHHQ�DERXW��������DQG���SHUFHQW

RI�WRWDO�SURMHFW�FRVWV�UHVSHFWLYHO\��RYHU�WKH�ODVW�ILYH�\HDUV�RI�SURMHFW�LPSOHPHQWDWLRQ���2WKHU�FRVWV

LQFOXGH�VXFK�LWHPV�DV�SRLQW�RI�GLYHUVLRQ�DSSOLFDWLRQV��ZDWHU�ULJKWV�VXUYH\V��DQG�VLPLODU���6RPH

FRVWV�FDQ�IOXFXDWH�GHSHQGLQJ�XSRQ�PDUNHW�DYDLODELOLW\�DQG�VKLSSLQJ���0RGLILFDWLRQV�WR�SURMHFW

GHVLJQ��VXFK�DV�ZKHQ�VXUYH\V�HQFRXQWHU�FXOWXUDO�UHVRXUFHV��FDQ�LQIOXHQFH�FRVWV�VLJQLILFDQWO\���7KH
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����FRQWLQJHQF\��&RQVWUXFWLRQ�UHODWHG�VXSSRUW��KDV�JHQHUDOO\�EHHQ�VXIILFLHQW�WR�FRYHU�WKHVH

LWHPV�

%\�IDU��WKH�EXON�RI�WKH�IXQGLQJ�UHTXHVW�LV�IRU�6XEFRQWUDFWRU�FRVWV���7KLV�LQFOXGHV�D�ZLGH�UDQJH�RI

LWHPV�VXFK�DV�HTXLSPHQW�UHQWDO��ODERU��HTXLSPHQW�RSHUDWRUV��VKLSSLQJ��DQG�VLPLODU���$V�ILQDO

HQJLQHHULQJ�GHVLJQ��SHUPLWV��1(3$�DQG�(6$�FRQVXOWDWLRQ�FRPSOLDQFH��VXUYH\V�DQG�WKH�UHPDLQGHU

RI�SUH�FRQVWUXFWLRQ�WDVNV�DUH�FRPSOHWHG��W\SLFDOO\�D�SRUWLRQ�RI�WKHVH�IXQGV�VKLIW�WR�RWKHU

FDWHJRULHV��LQ�SDUWLFXODU�WR�VXSSOLHV���7KLV�LV�QHFHVVDU\�VLQFH�ZLWKRXW�WKH�ILQDO�GHVLJQ�DQG

FRQILJXUDWLRQ�RI�HDFK�SURMHFW��WKH�DFWXDO�DPRXQW�RI�VXSSOLHV�DQG�HTXLSPHQW�FDQ�RQO\�EH

HVWLPDWHG�

Section 9.  Key personnel

6KDXQ�5REHUWVRQ����:DWHUVKHG�5HVWRUDWLRQ�&RRUGLQDWRU�������KRXUV�

%�6��)LVKHULHV�6FLHQFH��2UHJRQ�6WDWH�8QLYHUVLW\����������'XWLHV�LQFOXGH�FRQWUDFW�DQG�EXGJHW

DGPLQVWUDWLRQ��WHFKQLFDO�DVVLVWDQFH�DQG�FRRUGLQDWLRQ�RQ�SURMHFWV��UHYLHZ��FRQVXODWLRQ��DQG

FRPSOLDQFH���(PSOR\HG�E\�&RQIHGHUDWHG�7ULEHV�RI�:DUP�6SULQJV��PDQDJHU�RI�WKH�-RKQ�'D\�%DVLQ

2IILFH���2YHU����\HDUV�H[SHULHQFH�LQ�ILVKHULHV�PDQDJHPHQW��VSHFLDOL]LQJ�LQ�KDELWDW�DQG�ZDWHUVKHG

UHVWRUDWLRQ�DQG�IHGHUDO�ODQGV�DQG�WUHDW\�ULJKWV�SROLF\�

/LIHORQJ�UHVLGHQW�RI�WKH�EDVLQ�DQG�IDPLOLDU�ZLWK�EDVLQ�UHVRXUFH�LVVXHV�DQG�FRQFHUQV�RI�WKH

FRPPXQLW\���5HSUHVHQWV�7ULEHV�RQ�WKH�*UDQW��0RQXPHQW�DQG�:KHHOHU�&RXQW\�6RLO�DQG�:DWHU

&RQVHUYDWLRQ�'LVWULFWV��6RXWK�)RUN�&RRUGLQDWLRQ�*URXS��1RUWK�)RUN��0LG�-RKQ�'D\��DQG�:KHHOHU

3RLQW�:DWHUVKHG�&RXQFLOV���$GPLQLVWHUV�QXPHURXV�VXFFHVVIXO�JUDQWV�DQG�FRQWUDFWV�IURP�WKH

*RYHUQRU
V�:DWHUVKHG�(QKDQFHPHQW�%RDUG��%3$��DQG�%25�

Section 10.  Information/technology transfer

7KH�*6:&'�KDV�FRQWUDFWHG�IRU�WKH�VHUYLFHV�RI�D�VXSSRUW�HQJLQHHU���7KLV�KDV�DOORZHG�WKH�7ULEHV

DQG�*6:&'�WR�LPSOHPHQW�DGGLWLRQDO�SURMHFWV�HDFK�\HDU��H[SDQGLQJ�RXU�HIIRUWV�LQWR�RWKHU

VXEEDVLQV���7KH�7ULEHV�DOVR�DVVLVW�WKH�1RUWK�)RUN�:DWHUVKHG�&RXQFLO�DQG�0RQXPHQW�6:&'�LQ

LPSOHPHQWLQJ�VLPLODU�SURMHFWV�RQ�WKH�1RUWK�)RUN�-RKQ�'D\�5LYHU���7HFKQLFDO�DVVLVWDQFH�IURP�WKH

%25�DQG�15&6�KDV�SURYLGHG�IRU�DGGLWLRQDO�LQIRUPDWLRQ�H[FKDQJH�DPRXQJ�WKH�LQYROYHG�DJHQFLHV�

,Q�DGGLWLRQ��RWKHU�HQJLQHHUV�DQG�ELRORJLVWV�IURP�RWKHU�EDVLQV�KDYH�UHYLHZHG�WKH�SURMHFWV

FRPSOHWHG�LQ�SUHYLRXV�\HDUV���7KHLU�LQWHUHVW�KDV�EHHQ�LQ�WDNLQJ�WKLV�WHFKQRORJ\�WR�WKHLU�EDVLQV

�H�J���5RJXH�5LYHU����:H�DQWLFLSDWH�FRQWLQXLQJ�WKLV�WHFKQRORJ\�WUDQVIHU�LQ������

1XPHURXV�WRXUV�RI�FRPSOHWHG�SURMHFWV�ZHUH�FRQGXFWHG�LQ�SUHYLRXV�\HDUV��LQYROYLQJ�ODQGRZQHUV�

ZDWHUVKHG�FRXQFLOV��DQG�DJHQF\�VWDII��LQFOXGLQJ�WKH�*RYHUQRU¶V�RIILFH���$�SURMHFW�LQIRUPDWLRQ

VKHHW�HQWLWOHG�³3DUWQHUV�LQ�:DWHU�&RQVHUYDWLRQ´�LV�SUHSDUHG�IROORZLQJ�FRPSOHWLRQ�RI�HDFK�SURMHFW�

7KHVH�DUH�WKHQ�GLVWULEXWHG�WR�LQWHUHVWHG�LQGLYLGXDOV�DQG�JURXSV�WKURXJKRXW�WKH�EDVLQ���7KHVH

HGXFDWLRQDO�HIIRUWV�KDYH�UHVXOWHG�LQ�LQFUHDVHG�DZDUHQHVV�RI�ZDWHU�ULSDULDQ�FRQVHUYDWLRQ�HIIRUWV

DQG�JHQHUDWHG�DGGLWLRQDO�LQWHUHVW�LQ�FRRSHUDWLYH�SURMHFWV�LQ�RWKHU�DUHDV���7KH�WRXU�FRQGXFWHG�ZLWK

WKH�1RUWK�)RUN�:DWHUVKHG�&RXQFLO�KDV�JHQHUDWHG�VXIILFLHQW�LQWHUHVW�LQ�WKH�VXEEDVLQ�WR�ZDUUDQW

UHTXHVWLQJ�DGGLWLRQDO�WHFKQLFDO�DVVLVWDQFH�WR�SODQ�SURMHFWV�LQ�WKHLU�DUHD�

,QIRUPDWLRQ�FROOHFWHG�ZLOO�EH�PDGH�DYDLODEOH�YLD�6WUHDPQHW�DQG�LQIRUPDWLRQDO�UHSRUWV�ZLOO�EH

DYDLODEOH�GHWDLOLQJ�SURMHFW�VSHFLILFV���6LWH�YLVLWV�ZLWK�JRYHUQPHQW�DQG�SULYDWH�JURXSV�ZLOO�EH

FRQWLQXH�DQG�LQIRUPDWLRQ�ZLOO�EH�SUHVHQWHG�DW�ZDWHUVKHG��UDQJH�DQG�ILVKHULHV�ZRUNVKRSV�

Congratulations!
  



9801800  John Day Watershed Restoration
Page 24


